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In man the main function of the facial nerve is motor, for emotional 


facial expression. The nerve has, however, four other functions—taste, 
in the anterior two thirds of the tongue; secretory, for saliva and tears, 
and deep visceral sensibility, especially of the soft palate. The latter 
functions, which are minor in man, are of great importance in the lower 
animals for obtaining food. In these animals the facial nerve is well 
developed, though fishes, amphibia, reptiles and birds are all devoid of 
emotional facial expression, as if wearing an immobile mask. Their 
only facial movement is that of closing the eyes. 

Facial movement developed in the mammalia and especially in the 
primates. In man the motor function has developed to overwhelming 
importance. By facial emotional expression ideas are conveyed in a 
universal language. Man illustrates speech and moods and uses expres- 
sion as a means of communication. It orients the listener, showing him 
one’s point of view as one talks. The loss of function of this nerve 
handicaps one to the extent of tragedy. One side of the face hangs 
always in the same blank stare, and under emotion the deformity is 
exaggerated, as the muscles of the opposite side draw the face over 
until it is grotesque. All happy emotions indicating richness in spirits 
and tone are accompanied by movements of the face which are upward, 
and these are lost in facial paralysis, as in this condition the features 
hang downward in the direction assumed with the baser emotions. In 
the interest of relief for such unfortunate people this paper deals with 
repair of the facial nerve from the geniculate ganglion in the temporal 
bone to its terminal branches in the face. 

DIAGNOSIS 

Fortunately the location of the lesion causing facial paralysis can be 
accurately determined anywhere in the course of the pathway of the 
nerve from the lower end of the precentral cortical gyrus to the inner- 


vation of the peripheral muscle.* Cerebral lesions show the upper 
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neuron type of paralysis and spare the occipitofrontalis, orbicularis 
palpebrarum and corrugator supercilii muscles. A lesion in the upper 
part of the pons would show accompanying involvement of the pyramidal 
tract on the same side, and a lesion in the lower part would produce 
‘involvement of the opposite side. If the lesion is in the medulla, the 
eye of that side turns inward from involvement of the sixth nerve, and 


there should be accompanying lesions of that pyramid and _fillet.® 


Lesions of the nerve proximal to the geniculate ganglion involve hearing 
and equilibrium. 

Having determined that the lesion is distal to the geniculate ganglion, 
one should examine with the following points in mind. The paralysis 
when the main facial nerve is affected is of the lower neuron, or flaccid, 
type and involves all the facial muscles from the occipitofrontalis to the 
platvsma. The eye is irritated, as it does not close even in sleep. Tears 
roll over the everted lower lid. Food catches in the cheek, and soup 
when taken squirts from the angle of the mouth. There is inability 
to blow out the cheeks, and speech is deficient. The base of the tongue 
is lowered from paralysis of the stylohyoid muscle and the posterior 
belly of the digastric muscle. If taste is absent from the anterior two 
thirds of that side of the tongue, the lesion is located between the 
geniculate ganglion and the point at which the chorda tympani emerges 
from the facial nerve, because sensations of taste pass from this part 
of the tongue up the lingual nerve through the chorda tympani to the 
facial nerve and travel with the facial nerve up through the fallopian 
canal to the geniculate ganglion. Here they terminate in T cells, the 
other arm of which extends along the great superficial petrosal nerve 
to join the trigeminal system again and reach the pons. Lessened 
lacrimal secretion on that side occurring in facial paralysis indicates a 
lesion at the geniculate ganglion, as the lacrimal fibers travel down the 
nerve of Wrisberg to the geniculate ganglion and then forward in the 
great superficial petrosal nerve and on to the lacrimal gland. Lessened 
secretion in all three salivary glands on the same side in facial palsy 
indicates a lesion between the geniculate ganglion, and the point at which 
the chorda tympani leaves the facial nerve in the part of the fallopian 
canal on a level with the lower part of the ear drum. Secretory salivary 
fibers originate from the nucleus in the medulla, pass down the nerve 
if Wrisberg in company with lacrimal secretory fibers and continue 
past the geniculate ganglion down the facial nerve, leaving it by the 
chorda tympani. They then join the trigeminal system at the lingual 
nerve and send branches to the parotid gland through the otic ganglion 
and to the submaxillary gland through the submaxilliary ganglion and 
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also to the lingual gland. Reichert and Poth* have found that a 
lesion of the facial nerve in the fallopian canal below the chorda also 
gives lessened salivary secretion, as some supplementary salivary 
secretory fibers enter the facial nerve by the auricular branch from the 
glossopharyngeal nerve, travel up through the stylomastoid foramen and 
on out through the chorda tympani to the three salivary glands on that 
side. If the small nerve which travels down the facial nerve to the 


stapedius muscle is involved in the lesion, there result abnormal acuity 


of hearing and special sensitiveness to deep notes, known as hyperacusis. 


ETIOLOGY 
Various intracranial conditions and certain general infections and 
toxemias ° cause paralysis of the facial nerve.“ The paralysis due to 
these conditions * cannot be improved by surgical repair of the nerve, 
nor can paralysis of the facial nerve accompanied with pain and herpes 


8 


in the ear, as in the Ramsay Hunt and Sluder * syndromes, which result 
from neuritis of the geniculate ganglion and others of the dozen com- 
munications of the facial nerve with the surrounding nerves.’ It ts 
estimated that in not over 7 per cent of cases is palsy of the facial nerve 
due to a purulent condition of the middle ear and that in less than 1 per 
cent of cases is such a condition of the middle ear associated with palsy 
of the facial nerve. The paralysis following fracture of the skull is 
usually cured spontaneously, as is paralysis following a gunshot wound in 
many cases. Paralysis of the facial nerve may also be due to a cause 
outside the skull, such as a tumor or abscess of the neck or the parotid 
gland, inflammation of the mandible or a laceration or a stab or gunshot 
wound. In most cases palsy of the facial nerve is due to trauma during 
a mastoid operation, to toxemia or to exposure to cold, as in Bell’s palsy. 

Injury of the nerve during a mastoid operation may be located any- 
where from the geniculate ganglion to just below the chorda tympani. 
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The site is usually in the vertical portion just below the bend, as her« 
the nerve often bows outward and may be surrounded by mastoid 
cells. Even its bony canal may be deficient in places. Therefore, in 
curetting and searching too low for the attic or in curetting away the 
bridge, the nerve may be torn apart, or a segment of it may be lost. 

In Bell’s palsy the process by which cold or infection may cause 
damage to the nerve should be clearly understood in order to rationalize 
the treatment. In response to the trauma from cold or from infection 
the nerve in its unyielding bony canal so swells that, as in Volkmann’s 
ischemia, its own circulation is squeezed out and therefore, from the 
resulting ischemia, necrosis over a length of the nerve results. This is 
usually in the most distal part in the canal, as taste through the chorda 
tympani is often saved. Decompression '® should be a sure cure, but 
to be completely effective 4t should be immediate. Considering that 
80 per cent of the patients recover spontaneously, this routine procedure 
would result in many unnecessary operations. If signs of recovery are 
not present in six months, surgical repair is definitely indicated. Decom- 
pression ** may be tried at any time and even late has helped in several 
reported cases. 

If one can determine early whether the case will fall in the 20 per 
cent in which recovery does not occur, decompression should be per- 
formed at once while the damage is being done. Duel advised operation 
if faradic response is absent, as this denotes a severe lesion. In a nerve 
block, however, the reaction of degeneration produced by stimulation of 
the muscle, including loss of faradic response, appears only after from 
four to seven days and is complete in two weeks. By this late time the 
damage to the nerve will have been done. Faradic and galvanic response 
to stimulation of the nerve disappear as early as in three or four days, 
but even this reaction is too late to serve as a guide for preventive 


decompression to relieve the ischemia in time. Persistence of faradic 


response and a quick response to galvanic current indicate a mild lesion 
that will heal. If signs of complete severance of the nerve are present, 
with reaction of degeneration and rapid and complete atrophy, there is 
no method of distinguishing between a mere physiologic block and an 


organic block except waiting. 


INTRATEMPORAL REPAIR OF THE NERVE 

Intratemporal repair of the facial nerve is now on a firm foundation 
and is the only means of reconnecting the cerebral centers of emotion 
with the muscles of the face. Repair by anastomosis with other nerves 
is now obsolete, as it does not restore emotional facial expression and 

10. Leiner, J. H.: Study of Etiological Factors Bearing on the Therapeutics 
of Bell’s Facial Palsy, M. Rec. 95:319, 1919. 
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dissociated movements occur. Present indications are either to repair 
the facial nerve directly, by decompression, suture or free nerve graft, 
or, if the nerve is irreparable or the facial muscles have undergone 
degeneration, to perform a plastic reconstruction operation using muscle 
and fascia. 

Until 1908 ail attempts to repair the facial nerve were by anasto- 
mosis.’* In that year Alt,’** Pascow ** and Kummer’® and in 1911 
Recorded 


16 


Kennedy each obtained some recovery by decompression. 
early attempts to repair the facial nerve directly intratemporally were 
by Sydenham ** in 1908, who bridged a % inch (1.25 cm.) gap in the 
nerve by strands of silkworm gut two days after it was divided. He 
claimed that there were signs of recovery in three months and normal 


expression in four months. Marsh in 1909 reported an operation done 
in 1900 and one in 1908 in which he laid the nerve ends together and 
placed strands of catgut about them and gutta-percha tissue over it. He 


stated that both patients showed signs of recovery in six weeks. 
\pparently the actual results from these methods did not encourage 
further attempts. Sir Charles Ballance wrote that in 1894 he attempted 
direct union of the nerve but failed. Ney’* in 1922 published an 
excellent method of intratemporal repair as worked out on the cadaver. 

My experience with intratemporal repair of the facial nerve comprises 
four cases and observation of the operation in two others. 

My first repair was in 1925. It was reported in 1927.'° It consti 
tutes the first successful suture of this nerve intratemporally. 

12. Drabnick, quoted by Savicki, Bronislas, in Chipault, A.: L’état actuel de 
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My second case was seen in 1928. The facial nerve was repaired at 
the geniculate ganglion, three years after severance, and a gap of 23 mm 
between the nerve ends was readily overcome by the method of rerout- 
ing. The wound healed promptly, but three weeks after the patient left 
for home some sloughing occurred, evidently of the flap of muscle I had 


turned in to fill a dead space, and some drainage followed, thus prevent 


ing regeneration of the nerve. 

My third case was one of tumor of the facial nerve, so that a segment 
of the nerve was removed extending from the middle ear to the parotid 
gland. The gap in the nerve was bridged by a 2% inch (6.35 cm.) 
three-branched free graft from the sural nerve of the leg. In eight 
months symmetry of the face was established, and in seventeen months 
voluntary motions were present in the entire face with the exception of 
the frontalis and the platysma muscle. This was the first successful 
intratemporal repair of the facial nerve done by nerve graft. It was 
done in 1930. Ballance and Duel’s first nerve graft was done in 193] 


) 


and reported in the following year.*° In my case the tumor proved to 
be malignant, and two years later I removed the whole block of tissue 
and obtained microscopic sections which showed growing nerve fibers 
throughout the length of the graft, as shown in figures 4 and 5. 

In my fourth case the operation was done on Jan. 29, 1935. A 15 
mim. gap below the bend was easily overcome by rerouting. Voluntary 
motion was first noticed five months later, and six months after the 
operation the face was symmetrical and voluntary movements were 
present in the forehead, eye and mouth. In one year good motion and 
emotional expression were present. The patient is still rapidly improving. 

Extensive work has been done on repair of the facial nerve by 
Ballance and Duel,*! who performed many operations on various types 
of monkeys and reported in 1934 fifty cases of repair of neurolysis 

20. Ballance, C., and Duel, Arthur B.: The Operative Treatment of Facial 
Palsy, Arch, Otolaryng. 15:1 (Jan.) 1932 

21. Ballance, C \nastomosis of Nerves: Experiments in Which Central End 
of Divided Cervical Sympathetic Nerve Was Anastomosed to the Peripheral End 
of Divided Hypoglossal Nerve, Arch. Neurol. & Psychiat. 25:1 (Jan.) 1931; 
Surgery of the Temporal Bone, New York, The Macmillan Co., 1920, p. 578; The 
Operative Treatment of Facial Palsy, with Observations on Prepared Nerve 
Graft and on Facial Spasm, Proc. Roy. Soc. Med. 27:1637 (Aug.) 1934. Duel, 
Arthur B.: Clinical Experiences in the Surgical Treatment of Facial Palsy by 
\utoplastic Nerve Grafts, Arch. Otolaryng. 16:767 (Dec.) 1932; History and 
Development of the Surgical Treatment of Facial Palsy, Surg., Gynec. & Obst 
56:382 (Feb. 15) 1933; Operative Treatment of Facial Palsy, Brit. M. J. 2: 
1027 (Dec. 8) 1934; Advanced Methods in the Surgical Treatment of Facia! 
Nerve, Ann. Otol., Rhin. & Laryng. 43:76, 1934; Clinical Presentation of Improve 
ment in Surgical Repair of the Facial Nerve, Laryngoscope 44:599 (Aug.) 1934; 
Surgical Treatment of the Facial Nerve, Acta oto-laryng. 22:373, 1935. Duel, 
Arthur B., and Tickle, Thomas G.: The. Surgical Repair of Facial Nerve 
Paralysis, Ann. Oto., Rhin. & Laryng. 45:3 (March) 1936 
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i the nerve in man, in thirty-five of which a free graft was used. Of 
the latter, photographs were published of results in eight cases which 
show an encouraging degree of improvement. In only two of these 
cases were postoperative photographs shown with the face in action. 

Just before his death in 1936, Duel published photographic results 
showing some voluntary motion in nine patients who had had nerve 
erafts. Eighty-seven patients had been operated on (including those 
who had nerve grafts and neurolysis). The number who had nerve 
grafts by this date was not stated. 

The operating was done largely in the presence of pus and with 
open wounds and without accurately fixing the ends of the nerve by 
suture. I believe that this accounts for the small percentage showing 
postoperative action and the degree of recovery in the results shown by 
the photographs.** 

Martfn,** commencing in June 1929, has done three operations—a 
suture, a decompression and a nerve graft—all the patients later showing 
considerable improvement. Hanshen Thomas reported in 1934 an 
instance of slightly successful nerve graft. Pierce and Hand performed 
a direct suture and claimed good return of function. John H. Foster 
recently reported an instance of grafting with some improvement in 
ten months. Viola sutured the nerve twice at the stylomastoid foramen. 
In one of these there was excellent recovery. Graham ** as early as 
1926 teased the frayed ends of the nerve together with good results. 
Probably numerous other patients have been operated on by now. 


OPERATIVE PROCEDURE 

Through an incision excising the old mastoid scar and running well 
down the neck, paralleling the flexion crease, the facial nerve is first 
iocated as it emerges from the stylomastoid foramen. It will be found to 
be 1 inch (2.5 cm.) deep and directly under the lobule of the ear. It 
is slightly deeper there and just anterior to the anterior border of the 
digastric muscle. The nerve is uncovered from below upward, the 
mastoid process being chiseled away and the nerve exposed as it lies 
in the fallopian canal until the lesion is located. Care is taken to 
preserve the external meatus intact in order to maintain a clean field. 


The nerve’ will be found to be % inch (2.2 cm.) deep in the bone. 


Therefore, the bone should be chiseled away widely to afford space in 


which to work. The nerve is also exposed above the lesion as it lies in 


22. Tickle, Thomas G.: The After Care of Surgical Repair of the Facial 
Nerve, Ann. Oto., Rhin. & Laryng. 45:7 (March) 1936. 

23. Martin, R. C.: Intratemporal Suture of the Facial Nerve, Arch. Otolaryng. 
13:259 (Feb.) 1931; Surgical Repair of the Facial Nerve, ibid. 28:458 (April) 
1936. 

24. Graham, H. B.: Facial Nerve Damage—Its Repair, California & West. 
Med. 40:174 (March) 1934. 
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the fallopian canal and is uncovered downward to the lesion, where it 
will be found to terminate in a neuroma if it has been severed as long 
as three months. Both nerve ends are trimmed back boldly until good 
axon bundles present. 

If the gap between the nerve ends is not too great, namely, 16 mm. 
at the bend, or genu, or 23 mm. at the geniculate ganglion, rerouting of 
the nerve is resorted to instead of free grafting because direct suture 
of the nerve gives a somewhat better end-result than does a graft. As 
the nerve leaves the stylomastoid’ foramen to reach the parotid gland, 
it turns at an angle of 105 degrees. If, however, the vaginal process 
and part of the tympanic plate of the temporal bone are chiseled away, 
the nerve can be made to run straight from the parotid gland to the 
middle ear. It then takes the course of the hypotenuse of the triangle, 
and 1 cm. of length is gained. By freeing the nerve well into the 
parotid gland, 2 mm. more is gained, and by displacing the parotid gland 
upward and suturing it there to the attachment of the digastric muscle 
or to the bone, another 4 mm. is gained. Thus, if the lesion is at the 
bend, 16 mm. can be gained by rerouting. 

If the lesion is at the geniculate ganglion, 7 mm. additional can be 
gained by rerouting, making a total of 23 mm. For this a deep notch is 
chiseled from the vaginal process and the tympanic plate, and the nerve 


is passed through this in a direct line from the parotid gland to the 


geniculate ganglion, in front of the external meatus between its soft 
anterior wall and the anterior bony wall of the meatal canal. The 
distance the nerve traverses is then 44 mm. compared with 61 mm., 
which is the length of the course the nerve normally takes in the adult 
male from the geniculate ganglion to the posterior border of the 
mandible. The distance from the geniculate ganglion to the bend is 11 
mm., and that from the bend to the stylomastoid foramen is 20 mm. 
The distance from there to the posterior border of the mandible is 30 
mm., making a total of 61 mm. To this saving of 17 mm., the difference 
between 44 and 61, there may be gained 2 mm. more by teasing the 
nerve from the parotid gland and 4 mm. by displacing the gland upward, 
making a total of 23 mm. saved by rerouting. Though the actual 
measurements vary, this ratio is approximately correct. 

If the gap is too great to be overcome by rerouting, a free nerve 
graft *° is advisable. This I take from the sural nerve in the back of 

25. Huber, G. C.: Transplantation of Peripheral Nerves, Arch. Neurol. & 
Psychiat. 2:466 (Oct.) 1919. Howell, W. H., and Huber, G. C.: A Physiological, 
Histological and Clinical Study of the Degeneration and Regeneration in Periph- 
eral Nerve Fibers After Severance of Their Connections with the Nerve Centres, 
J. Physiol. 13:335, 1892. Huber, G. C.: Operative Treatment of Peripheral 
Nerves, J. Lab. & Clin. Med. 2:837 (Sept.) 1917. Davis, Loyal, and Cleveland, 
D. A.: Nerve Transplants: Experimental Studies, Ann. Surg. 99:271, 1934. Lee, 
F. C.: Regeneration of Nervous Tissue, Physiol. Rev. 9:575, 1929. Foster, J. H.: 
Autoplastic Nerve Grafts, Ann. Otol., Rhin. & Laryng. 47:521 (June) 1935. 
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the calf, as the nerve is ample in size and the degree of anesthesia left 
is scarcely or not noticeable. It is not justifiable to use a motor nerve 
for this purpose, and it is advisable not to use a sensory nerve from the 
arm because of the anesthesia and often hypersensitive neuroma that are 
left. The radial nerve in particular is inclined to have a sensitive proxi- 
mal stump. Free grafts of small nerves are highly successful. I now 
have a series of twenty-seven patients with such a graft, twenty-four of 
whom have been traced. Of these, all showed good return of function. 
| believe the reason for this success is that the grafting was done in 
small nerves in the hand and forearm; so the full thickness of the graft 
was nourished in the surrounding lymph, thus avoiding the inevitable 
central necrosis which occurs in larger nerve grafts. The use of “pre- 
pared” nerve graft has been advised. The reports of Hubert and 
Ramon y Cajal ** on this are only moderately encouraging ; so I believe 
that the burden of proof still rests on the exponents of this method. 
Also, considering that by chiseling away the vaginal process rerouting 
the facial nerve makes nerve grafting necessary in only a small propor- 
tion of cases, it would hardly be advisable to “prepare’’ a nerve graft 
in every case. 

The nerve ends are accurately sutured together with four stitches 
of the finest silk, using the shortest curved eye needles. Sufficient 
bone must be chiseled away to afford space for this difficult task. By 
a plastic maneuver viable soft tissues should be laid over the nerve 
suture or graft to obliterate all dead space and to maintain the growing 
nerves surrounded by clean and vascular tissues which will aid in the 
quality or degree of perfection of their union. Much has been written 
of late of an easy way of repairing the facial nerve intratemporally by 
merely laying a segment of free graft between its ends without suturing 
even in the presence of free blood, granulation tissue and pus, and 
at a time when the acute infection of the mastoid is still present. Having 
repaired over a thousand peripheral nerves, I am convinced that the 
degree of eventual regeneration of the sutured nerve will be exactly in 
proportion to the accuracy of the union. As a rule, even the most 
accurately joined nerves regenerate not 100 per cent but more nearly 80 
per cent in degree of perfection. The sheath should be so accurately 
sewed that no axon escapes at the suture line, and the amount of scar 
formation at the juncture should be minimal. The presence of hematoma, 
pus or acute infection greatly detracts from the accuracy of healing. 
just as does merely laying the nerve ends together in contrast to 
accurate suturing. Such poorly made junctures will show a maximal 
amount of cicatrization and a minimal number of axons that have suc- 


26. Ramén y Cajal, S.: Degeneration and Regeneration of the Nervous 
System, translated by R. M. May, New York, Oxford University Press, 1928. 
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cessfully grown across between the two nerve ends. From such union 
one must expect only mediocre regeneration. ‘Theoretically, laying the 
ends of the nerves together in the trough of the facial canal and afte 
that never disturbing them should result in good union if the field is 
clean. Usually, however, much of the facial canal will be found to 
have been curetted away, and the ends of the nerve will after dissection 
he free and mobile in the open space, especially after rerouting. Then 
merely laying the ends together without restraining suture is not 
sufficient. Nerve sheath will grow between the nerve ends, and the 
ends will not remain in close opposition. 

Interest should be centered on the degree of regeneration obtained, 
and a small return of function should not be regarded as a successful 
result. Photographs showing the end-results should be taken if possible 
when the muscles are activated in emotional expression. The well known 
principles of nerve suture in general apply also to the facial nerve. It 
is only the location of this nerve which makes the repair mechanically 
difficult. The repair of this nerve should be good for three reasons: 
The lesion is well out in the periphery, where regeneration in the nervous 
system is best. The nerve is practically a pure motor one when it is 
repaired, with the exception of the chorda tympani, and a pure nerve 
regenerates better than does a mixed one, as sensory axons are not 
lost growing down motor pathways and vice versa. Also, the nerve is 
small, which allows its free ends to obtain sufficient nourishment from 


lymph without central necrosis until new vascularity is established. In 


these three respects the facial nerve resembles the small nerves in the 
hand, suture of which yields unusually good results. 

I believe it inadvisable to attempt to unite a severed facial nerve at 
once after an operation for mastoiditis, as good healing cannot take 
place in an infected field. A better eventual result should be obtained 
by waiting for a few months after all wounds have healed and the 
tissues have had time to cleanse themselves of latent infection. If a 
nerve is discovered to be severed during an operation in the presence 
of pus, its ends can be merely laid together with the intention of waiting 
until after the wound has healed and then performing a clean surgical 
union of the nerve. After the ends have been merely laid together, some 
regeneration will occur. If a year has elapsed, one will be confronted 
with the problem of whether to reoperate or not. If one does not, the 
result will be far short of what the patient is entitled to. If one does 
operate, one will rob the patient temporarily of that which he has already 
gained. This is the problem which so often confronts the surgeon a 
year after an injury following which a nerve was primarily sutured. 
The nerve was joined to itself in the presence of slight infection and 


traumatized tissue; so there resulted a poor degree of regeneration. 
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It is well not to delay operation too long, as muscles degenerate.” It 
- best to repair the nerve during the first year, and preferably four 
nonths from the completion of healing, but even after four years con- 
siderable return of muscle function will occur. After ten years only a 
trace of movement can be expected. As long as the muscles show good 
valvanic response, it is worth while to attempt suture of the nerve. 
While regeneration is progressing, the muscles should be kept in 
relaxation by splinting with hook, adhesive plaster or bandage and pad 


until good voluntary action is obtained. 


EXTRATEMPORAL REPAIR OF THE FACIAL NERVE 

The facial nerve ramifies fanlike as it enters the deep posterior 
border of the parotid gland. The parotid gland extends to above the 
highest branch of the nerve and below the lowest. The nerve branches 
are in a plane which in traversing the gland gradually becomes super- 
ficial at its anterior border. Distally the nerve twigs are deep to the 
cutaneous muscles. Dissection among the branches of the nerve can be 
made with safety only by first exposing the nerve before it branches and 
then following along each individual branch and twig, using curved 
double-pointed scissors with a spreading motion. By so doing I have 
excised gill clefts leading under the facial nerve to the external meatus, 
and on seven occasions I have removed the complete parotid gland, 
preserving all the branches of the facial nerve intact. When a nerve is 
separated from its surrounding blood supply over such a_ length, 
it becomes practically a free nerve graft living on surrounding lymph 
until it is restored by revascularization. Such an excision of a parotid 
gland is therefore followed by temporary facial paralysis, which lasts 
on an average for three months. On several occasions | have sutured 
the main trunk of the facial nerve ** or its smaller branches. Good 
regeneration followed, as is shown in the illustrations of cases 5, 6 and 
7. In several of these cases the nerve branches were sutured as far 
distally as the anterior border of the parotid gland. Here the branches 
are fine, but if a nerve twig is not too fine to suture it will regenerate. 
The distal ends of these tiny twigs were identified by passing a needle 
through the tissues in the direction the proximal ends of the nerves 
were found to point. Then by careful dissection alongside the needle 
point the distal twig was found. When a motor nerve twig is cut 
very distally, as about the eye or mouth, resulting in a small patch of 
paralyzed muscles, excision of the scar followed by good coaptation of 
the severed edges of the muscle plane will result in some degree of 
reactivation of the paralyzed patch of muscle, as the peripheral branches 


27. Neugebauer, Friedrich: Zurnaht des Fazialisstammer, Beitr. z. klin. Chir. 
152:625, 1931. 
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of the nerve have a tendency to regenerate. In one case, while I was 
undermining far in a face-lifting operation, part of the upper lip 
became paralyzed. Evidently regeneration occurred, as the deformity 
left in about eight months. 


RELIEF OF FACIAL PALSY BY PLASTIC RECONSTRUCTION 

In cases of facial palsy in which the facial nerve is irreparable or 
in which the lesion has lasted so long that the muscles no longer respond 
to galvanic stimulation and have undergone fibrous degeneration, other 
means are available for relief of the deformity. R. Brooke produced 
Horner’s syndrome by cutting the cervical portion of the sympathetic 
trunk and so relaxed the levator palpebrae superioris muscle that the 
eyclids came together, with some relief of the irritation of the eye. 
Setter methods, however, are available. Many operators have resorted ° 
to the use of guy ropes of wire, silk or fascia ** to hold the features 
upward and backward and the angle of the lower lip downward. The 
muscle transfers were attempted, using the sternocleidomastoid, the 
masseter and the temporal ** muscle.*® The supports of these muscles 
were not satisfactory, and the muscles did not reach far enough. Of 
late Gillies ** (1934) and also Sheehan ** have been swinging forward 
portions of the temporal muscle and prolonging them with fascial slings 
running around both sides of the eye to the inner canthus and above 
and below the mouth to just beyond the midline. In the illustrations 
for case 8 are shown the result in a patient 1 operated on on Oct. 9, 
1931. The anterior portion of both the temporal and the masseter 
muscle together with their nerve twigs was swung forward, and each 
was prolonged by multiple fascial grafts—nine altogether. These 
fascial strips were distributed to the various peripheral portions of the 
face from the eye to the chin. The fascial strips from the temporal 
muscle were distributed about the eye, and those from the masseter 
were attached about the mouth. Eventually the patient learned to use 
his temporal and masseter muscles separately; so he could move either 


his eye or his mouth. True emotional expression is not restored by such 


28. Brock, R.: Fascial Grafts for Facial Palsy, Brit. J. Surg. 20:523, 1932. 
Fischer, Herman: Traumatic Facial Paralysis and Its Surgical Treatment by 
Free Transplants of Fascia Lata, Ann. Surg. 89:334 (March) 1929. 

29. Halle, M.: Plastic Surgery of Deformities Due to Facial Paralysis: 
Further Study, Rev. de chir. structive, July 1935, p. 35 

30. Blair, V. P.: Notes on Operative Correction of Facial Palsy, South. M. J. 
19:116 (Feb. 1) 1926. 

31. Gillies, Harold: Experiences with Fascia Lata Grafts in the Operative 
Treatment of Facial Paralysis, Proc. Roy. Soc. Med. 27:1372, 1934. 

32. Sheehan, J. Eastman: Reparative Surgery, M. Rec. 139:647 (June 20) 
1934; Muscle-Nerve Graft, S. Clin. North. America 15:471 (April) 1935. 
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an operation, as emotion is not expressed through the muscles of 


mastication. This patient, however, trained himself to contract these 
muscles at the proper time in association with those of the opposite side 
of his face, so that he well imitated emotional expression and could 
smile or laugh well. If, however, he had a burst of laughter from 
strong emotion the face would swing to the normal side. The result 
in this case was very satisfactory. 
CONCLUSION 

In the treatment of facial palsy emotional expression should be 
restored by repairing the nerve itself intratemporally or extratemporally 
instead of resorting to anastomoses with other nerves. This restores 
the control of the face by the emotional centers of the brain. If repair 
of the nerve is impossible, reconstruction of the face by a plastic opera- 
tion involving the muscle and fascia is indicated. Decompression or 
neurolysis of the facial nerve often restores function. Direct union of 
severed nerve ends by means of rerouting the nerve is preferable to the 
use of a free nerve graft when possible, because with it a more perfect 
degree of regeneration can be expected. Free nerve grafts should be 
used if the gap is too great for rerouting and will give good results. 
The degree of regeneration to be obtained in nerve repair is in direct 
proportion to the accuracy of the union of the nerve ends. This argues 
for accurate, aseptic, surgical repair of the nerve in a clean field by 
suture as against operation in the presence of infection, pus, free blood, 
open drainage and merely laying the nerve ends together. 


Case 1 (F. L. aged 25).—Four months before examination, immediately after 
an operation for subacute mastoiditis, the patient showed complete facial paralysis 
on the right side including loss of taste in the anterior two thirds of that side of 
the tongue. 


? 


Operation.—On April 3, 1925, at St. Francis Hospital, in San Francisco, the 
old mastoid scar was excised and the incision was prolonged 2 inches (5 cm.) down 
a crease in the neck. The ear and the soft parts of the meatus were drawn 
forward, and the remains of the mastoid process were chiseled widely open 
until the middle ear and the lateral sinus were in view. The latter had been 
exposed at the former operation. A neuroma of the proximal end of the facial 
nerve was found adherent to the lateral sinus and directed backward It 
terminated 6 mm. below the bend. The severance had been, therefore, on a level 
with the posterior wall of the middle ear. The full length of the vertical portion 
of the facial canal was laid open, and the distal end of the nerve was found 
to be slightly attenuated and densely adherent in the facial canal 5 mm. below 
the point to which the proximal neuroma reached. The nerve was dissected 
free in the neck, and with a probe its branches were freed somewhat as they 
entered the parotid gland. This gained a few millimeters in length. The branches 
to the stylohyoid muscle and the posterior belly of the digastric muscle were 
still holding the nerve. Therefore, these were sacrificed. The rough bone ridge, 
or vaginal process, which is between the tympanic plate and the mastoid and 
styloid processes, was chiseled away, so that the nerve could be rerouted in a 
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straight line from the parotid gland to behind the middle ear. Four millimeters 
of the neuroma was removed, so that good nerve bundles were exposed, and about 
3 mm. was cut away from the distal end of the nerve. By chiseling away the vagina] 
process, teasing the branches of the facial nerve from the parotid gland and 
anchoring the gland backward and upward, the gap of 12 mm. was easily over- 
come, so that the nerve ends could be approximated without tension. Opening and 
shutting the mouth did not increase the tension on the nerve, but drawing the 
jaw forward pulled it 2 mm. The ends of the nerve were accurately fastened 
to each other by four sutures of the finest silk. Very short curved needles are 
necessary because the nerve is 7% inch (2.2 cm.) deep from the surface of the 
skull. The large cavity was filled with a 2% inch (5.7 cm.) pedicled strip of 
the sternocleidomastoid muscle, and the wound was closed. 

Postoperative Course—Six months after operation the patient noticed the 
first signs of improvement. Previous to that time the right eye burned, and 
his wife stated that it remained open in sleep. From then on the eye remained 
closed in sleep and the burning stopped. Up to that time the right side of the 
lips felt stiff, and he could not say such labiodentals as “fifty-five.” The stiff- 
ness left, and he could pronounce fifty-five. He ceased using adhesive plaster 
on the face to keep the paralyzed muscles in relaxation. Until six months after 
operation, when shaving, he noticed a tickling in the right cheek which ran to 
the helix of the ear. This had left at that time. Touch still caused a tickling 
about the right side of the lips and chin. The right side of his face had lost 
sensation, but it felt stiff and tingled when touched. 

Eight months after operation the upper facial nerve was not yet active. 
The patient had seven wrinkles that came voluntarily under the right eye and 
three at the side of the mouth. He could voluntarily produce the nasolabial fold 
and also one farther posterior and below it. Food still caught in the right buccal 
pouch but less than before. 

Nine months after operation speech was still improving. He easily pronounced 
fifty-five. Food had ceased catching in the buccal pouch. 

Up to eleven months after operation tears ran down the cheek from the 
right eye every few minutes; then they scarcely did so. Speech had improved 
considerably mere. 

Thirteen months after operation he first whistled by both the lip and_ the 
tongue method. 

Fourteen months after operation the tickle elicited by touching the right 
side of the face was almost gone. When a spot an inch (2.5 cm.) in front 
of the ear was touched, the patient felt it in the helix (crossed axons). There 
was good voluntary action of all the muscles of the face, including the platysma, 
with the exception of the frontalis. He could produce deep nasolabial folds on 
the right side, purse his lips, puff out the cheeks and blow without puffing out the 
right cheek. The right eye could voluntarily close tightly, making many wrinkles. 
It remained closed in sleep, and tears did not run over. The speech was without 
defect. Taste was still absent in the anterior two thirds of the tongue on the 
right side but was not expected to return, as the chorda tympani was not repaired. 


Emotional expression had returned to the face and in the correct distribution. 


Seventeen months after operation the face when at rest was symmetrical. The 
facial muscles worked more easily and quickly and independently in each part 
of the face. The face felt natural and had no longer a wooden or tense feeling. 
He chewed on both sides of the mouth, and food never caught in the buccal pouch. 


He held a cigaret well on the right side. There was no abnormality in swallow- 
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ing or in lacrimation and no difficulty in speech. The frontalis muscle, which 
was the last to recover, then showed slight voluntary motion and had normal 
and quick reactions to electrical stimulation. Emotional expressions played over the 
face freely in a natural manner and with correct distribution in the various 
parts of the face. Photographs were shown in a previous report.!® 

At the time of writing, ten years postoperatively, the side of the face 
formerly paralyzed moves strongly throughout and responds normally to emotion. 
At times a slight difference can be noticed in the degree of action in the two 
sides of the face, and at other times this is not noticeable. The frontalis muscle 
shows about one third in degree of action, and the platysma muscle shows good 
action (fig. 1). 

Case 2 (L. N., aged 26).—On Oct. 19, 1925, an operation on the right mastoid 
had been done for a discharge of fifteen years’ standing and for a recent exacerba- 
tion with acute pain, headache, dizzy spells and serous discharge. Paralysis 
occurred at once after the operation. In April 1926 Drs. T. F. Mullen and C. W. 
Pond transplanted part of the temporal muscle to the orbicularis palpebrarum, 
and in June 1926, part of the masseters to the orbicularis oris. On Aug. 15, 1928, 
examination showed absence of taste in the right side of tongue in its anterior two 
thirds, diminished secretion from the right submaxillary gland, deafness in the 


Fig. 1 (case 1)—Photographs taken on Jan. 3, 1935, ten years after the facial 
nerve was sutured intratemporally. This was my first successful case of direct 
suture. The arrow denotes the side which had been totally paralyzed. 4 shows 
symmetry in repose, B, activation of the side which had been paralyzed, C. acti 
vation of both sides, including the frontalis muscle, 1), a side view in action, 
including the platysma muscle, and £, emotional expression by direct connection 
with the cerebral centers. 


right ear since the mastoid operation and emotional exaggeration of the paralysis 
of the face. The face felt numb. Improvement from the plastic operation over the 
original paralysis consisted of ability to draw the mouth laterally and to raise 
the lower eyelid. The lower eyelid did not hang as low as it had formerly. The 


tears did not roll out. She was able to whistle and to pronounce words better 


Operation—On Aug. 20, 1928, the facial nerve was uncovered in the neck. 
By teasing it a little from the parotid gland 2 mm. of length was gained. The 
vaginal process was chiseled away, and the fallopian canal was uncovered. By 
rerouting the nerve to follow directly along the hypotenuse of the triangle 18 
mm. of length was gained. The soft parts of the meatus were retracted forward, 
and the bony rim of the meatus was chiseled away posteriorly in its outer part 
The lining of the middle ear, which contained some laminated layers of choles- 
teatoma, was retracted forward. A small rent was made in its inferior posterior 


aspect. The ossicles were missing. The facial nerve was found to have been 
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severed, and a gap of 23 mm. was present between the ends of the nerve after 
they were trimmed back. The upper end was at the geniculate ganglion, and 
a small neuroma was present. This was cut off to good nerve fibers, which wers 
found at the level of the great superficial petrosal nerve. The lower end of 
the nerve was found in the vertical portion of the fallopian canal 6 mm. below the 
stapedius. Its tapered end was then cut off until good fibers were reached. The 


two ends of the facial nerve were sutured to each other without tension, tiny curved 


eye needles and the finest silk being used. To do this the parotid gland was drawn 
upward and backward and sutured to a drill hole in the mastoid process, and 
the facial nerve was rerouted in a straight line from the parotid gland to the 
geniculate ganglion. To close the great hollow in the neighborhood of the nerve 
71 


suture, a inch (5.7 cm.) strip of the sternocleidomastoid muscle was laid 





c 








3) \ tumor in the facial nerve was excised, leaving a defect in 
the facial nerve reaching from the middle ear to the parotid gland. The defect 
was bridged by a 2% inch (6.2 cm.) three ply nerve graft from the sural nerve 
of the leg as shown in diagram. This was the first time the facial nerve had 


been repaired by a nerve grait. 


back into it and sutured to the back of the pinna. The great auricular nerve, 
which had been severed to gain exposure, was resutured. The wound was closed 
without drainage. 

Postoperative Course-—The wound healed well without drainage, and the 
patient left the city after two weeks. On Jan. 22, 1929, I received a letter from 
her stating that three weeks after the operation the transplanted sternocleido- 
mastoid muscle began to slough and finally came away through the mastoid region 
and that after this the right ear drained until Dec. 22, 1928. On Nov. 4, 1930, 
two years later, in a letter she stated that there had not been any change in the 
paralysis. Evidently in this case the transplanted part of the stenocleido- 
mastoid muscle commenced to slough after three weeks, and this in turn damaged 
the nerve suture, thus preventing success. 
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Case 3.—M. B., a nurse aged 34, came for repair of her right facial nerve 
on Dec. 22, 1930. Two years and eight months before, ten days after a tonsil- 
lectomy, severe pain occurred in the right ear and extended to the right eye. 
This was followed in a few days by right facial paralysis on the right side 
which had been gradually increasing until at the time of examination it was 
almost total. Taste in the right anterior two thirds of the tongue was still 
present. A small tender nodule first noticed a year before was felt under the 
lobe of the ear. 

Operation—On Dec. 27, 1930, at the Standford Hospital, through an incision 
paralleling the jaw a firm, dark tumor growing in the facial nerve was exposed. 
It was the shape of a branched beet and grew along the main trunk and each 
of the branches of the facial nerve as far as the parotid gland. Proximally it 
extended well up into the fallopian canal, which had become expanded and reached 
to almost the middle ear. The tumor was excised, the nerve being severed above 
the chorda tympani in the fallopian canal and the distal branches being cut off 














Fig. 3 (case 3).—A, preoperative photograph showing facial paralysis, and B, 
a photograph taken seventeen months after operation, showing symmetry of the 


face. 


well into the parotid gland. These distal nerve ends were grouped together into 
three groups. They were then connected to the proximal end of the facial nerve 
in the fallopian canal by two free nerve grafts from the sural nerve of her calf, 
cach 2% inches (5.7 cm.) long, one of which was split at one end. Thus, three 
ends of nerve graft were furnished to anastomose to the three groups of the distal 
branches of the facial nerve. After the operation she had, of course, complete 
paralysis of the facial nerve. 

Postoperative Course—In the healing some drainage occurred owing to saliva 
from the parotid gland; so small hopes were held for success. 

On July 1, 1931, six months postoperatively, she first noticed voluntary motion 
in the right cheek. 

On Aug. 20, 1931, she wrote: “In the past few weeks I am noticing slight 
response beginning under the lower eyelid and extending down over the cheek 
to the upper corner of my mouth.” 





ARCHIVES OF OTOLARYNGOLOGY 


On Sept. 21, 1931, nine months postoperatively, voluntary motion was present 
in the lower eyelid, the cheek and the tip of the chin on the right side. Ther 
was some twitching in these areas. The tears did not roll out as they former! 
did. 

On Jan. 25, 1932, eleven months postoperatively, voluntary motion was mor 
definite from the level of the eye to halfway down the cheek and from aboy 
the angle of the mouth down the cheek to the end of the chin. Tears no longe 
rolled down the face. 

On May 23, 1932, seventeen months postoperatively, voluntary motion was 
present under the length of the palpebral fissure and extending an inch behind it 
The area of motion extended downward continuously in a broad zone including th 
whole of the side of the face and the region about the mouth to the end of 
the chin. A dimple had returned in the cheek. At rest the face was symmetrical 
An irritative rippling or twitching at times played over this side of the face (fig. 3) 





STYLOID PROCESS 
PAROTID GLAND 


SITE OF MICROSCOPIC SECTIONS 
NERVE GRAFT 





Fig. 4 (case 3).—Specimen containing the nerve graft removed after 21 months 
for recurrence of malignant growth and cut so as to show the graft itself. The 
microscopic sections shown in figure 5 were taken from the distal end of th 
grait where it entered the parotid gland as shown at (| 


Later Course —On Sept. 8 1932, twenty-one months postoperatively, the tumor 


which had been reported by a pathologist as a mixed tumor of the parotid gland 


(malignant) invading the facial nerve recurred in nodules locally and on the ear 
drum. For several months she had been losing the motion which had returned 
in the face, but she still retained the tone and symmetry of the face. Pain had 
returned. Therefore, it was decided to excise the whole block of tissue, 
the nerve graft, intact. 


including 


Second Operation—On Oct. 11, 1932, block dissection was done including th 
parotid gland, the mastoid process to the lateral sinus, the fallopian canal, the 


ear drum, the pinna, the space between the jaw and the mastoid, the styloid 
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Fig. 5 (case 3).—A, section of a nerve graft in which function recurred, 
howing the presence of regenerated nerve fibers. 8, higher magnification of the 


erve graft from the area in the square in figure 5 4. 
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process and all the gland-bearing tissue on that side of the neck almost to + 
clavicle. A large flap of skin from the neck was swung over the denuded are 
and a Thiersch graft was made on the neck. Roentgen treatment followed. S} 
lived for three years apparently well and died of recurrence on March 13, 1936. 

In figures 4 and 5 are shown a section through the excised mass longitudina 
with the nerve grafts and a microscopic section of living nerve fibers running 
through the distal part of the graft. 

Case 4.—E. R., on awakening from anesthesia after an operation for sever: 
acute mastoiditis on Oct. 1, 1934, noted complete paralysis of the facial nervy 
on that side. Drainage stopped in two weeks, and the wound healed promptly 
There was complete facial paralysis on the right side but taste on that side 
the tongue was preserved. The ear was quite deaf. 

Operation—On Jan. 29, 1935, four months after the mastoidectomy, through 
a 2 inch (5 cm.) incision in the line of the wrinkles below the ear the facial nerve 
was uncovered where it emerged from the stylomastoid foramen, and the facial 
canal was uncovered throughout its length to as high as the bend. The facial 
nerve was found to have been severed just below the point at which the chorda 
tympani left it. A centimeter of scar tissue was found between the ends of the 














Fig. 6 (case 4)—A and B show the face in repose and in action before the 
facial nerve was sutured within the temporal bone. C and LD are photographs 
of the face in repose and in action one year postoperatively, showing good function 


returning. 


nerve, which were narrow and fibrous. A small neuroma was already commenc 
ing to form on the proximal end. Some mastoid cells were found mediad to the 
nerve, where it was injured. The chorda tympani was teased out of the mair 
trunk of the nerve for 4 mm. to preserve it. The nerve ends were dissected 
back until good axon bundles presented. The gap between them was then 15 mm 
To overcome this, the branches of the facial nerve were dissected free down into 


the parotid gland, and the parotid gland was displaced upward and _ fastened 


to the ligamentous tissue internal to the mastoid process and to the remains ot 
this process. The vaginal process was chiseled away, so that the nerve then 
followed a straight course from the parotid gland to its proximal end along the 
hypotenuse of the triangle. The nerve ends were sutured together free from 
tension by three fine silk sutures. A strip of sternocleidomastoid muscle was 
drawn up to fill in the dead space. The wound was completely healed by Feb. 
21, 1935. 

Postoperative Course—The first sign of recovery was noted on June 22, 1935, 
five months later. A pain was felt in the cheek, which spread to the side of 
the face. Soon after this a dimple and the nasolabial fold appeared, but no 
voluntary motion was noted. 
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On July 26, 1935, six months later, the face had become symmetrical at rest. 
The eyelids closed with little delay and approximated well. The angle of the 
mouth was raised slightly with a smile, and the brow had a real wrinkle. 

A year after the operation the patient had perfect symmetry and good motion 
in the face and most of her emotional expression had returned. One year after 
the operation is too early to expect regeneration to be complete, but at the 


time of writing her face promises to approach closely to the normal. 
Case 5 (W. J., aged 14)—On Aug. 27, 1930, in an automobile accident, 
a spike of glass made a jagged laceration 3 inches (7.6 cm.) deep below and 


behind the right ear and severed the facial nerve flush with the skull. Complete 


facial paralysis on the right side resulted. Taste was preserved 


Fig. 7 (case 5).—Diagram showing the ends of the nerve ready to suture 








Fig. 8 (case 5).—A shows facial paralysis from severance of the facial nerve 
flush with the skull by a spike of glass; B and C taken five and six years after 
suture of the facial nerve at its emergence from the skull and showing return 


of function. 


Operation—On Nov. 21, 1930, the large mass of scar tissue between the 
angle of the jaw and the mastoid process was excised. The three main distal 
branches of the facial nerve were dissected out and freed well into the parotid 
gland. The proximal end of the facial nerve was uncovered for 1 cm. by 
chiseling away the mastoid process. This was then sutured to the three distal 
branches, after first suturing the parotid gland to the mastoid process to avoid 


tension on the nerve. 
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Postoperative Course—A twitch was noticed below the eye and near th 
mouth in about two months. 

Three months postoperatively the first sign of return of function showed 
in the angle of the mouth. At that time food ceased to catch in the cheek, and 
soup no longer escaped from the angle of the mouth. 

In seven months the face was symmetrical, and the patient moved his eye and 
mouth fairly well. 


g the point at which the nerve was severed. 











resulting fr verance of the upper 
ranch of facial nerve at the level of the eye, as shown in figure 9. C and D 
are photographs taken seventeen months after th was sutured, showing 


e return of functiot 


f function occurred, as shown in the photographs 

and nine months after operation. 
aged 41).—On Dec. 10, 33, a piece of glass lacerated the 
‘s face at the level of tl ve, severing the uppermost 


Therefore, his rigl cipitofrontalis muscle was 


ili muscle 


nculiaris Oct 
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Operation and Course—On March 21, 1934, three and one-third months later, 
the scar was excised and the tiny upper twig of the facial nerve was sutured 

Seven months later he was able to raise the right eyebrow 2 mm. and to close 
the right eye well. 

The photographs taken sixteen and one-half months postoperatively show 
return of practically normal function. 


Y), 
/ 
Fig. 11 (case 7).—Diagram showing the level at which the nerve twigs were 
sutured. 











Fig. 12 (case 7).—Preoperative appearance of paralysis of the left facial 
nerve with the exception of the occipitofrontalis and the platysma muscle due to 
a vertical laceration in the face halfway between the ear and the eye. The tiny 
nerve twigs were joined by suture at the level shown in figure 11. The figure in 


the center and that at the right are photographs taken three and one-half years 
later, showing excellent return of function 


Case 7 (H. L. C., aged 52).—On Oct. 14, 1929, in a fall the patient received 
a deep laceration running vertically down the left cheek, severing Stenson’s salivary 
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duct and the branches of the facial nerve haliway between the ear and the eye 
The salivary fistula had healed on Nov. 5, 1929, but the whole side of the face was 
paralyzed, with the exception of the occipitofrontalis and the platysma muscle, 
as the topmost and the lowermost branches were spared. 

Operation—On Jan. 17, 1930, these tiny nerve branches were carefully dissected 
out and accurately sutured together. There were more distal than proximal nerve 
ends. Therefore, the distal branches were gathered together in groups of three 
and held so by one central stitch, The grouped ends were then secured to the 
proximal end of each of three nerve branches. 

The first sign of voluntary motion was seen over the left eye on April 16, 1930, 


three months later. 


Fig. 13 (case 8).—Diagram showing nerve-muscle transfers and fascial grafts. 


By July 1, 1930, there was good action in the leit eye and in the cheek. 

In figure 12 the preoperative condition can be seen and also the amount of 
improvement two years and eight months later, on Aug. 7, 1933. He then moved 
the whole side of the face well and could make deep wrinkles. A slight irritative 
tic played at times over the maxillary branch and sometimes about the left eye. 
The degree of recovery was so great that the paralysis was no longer noticeable 
even under emotion. 

Case 8 (F. W., aged 24).—Eleven years previously facial paralysis on the 
right side developed at once after mastoidectomy, and when I saw the patient his 
tace was badly deformed, the eyelids lacking % inch (0.9 cm.) of closing and 
the food catching in the cheek. Taste was absent in the anterior two thirds of 
the right side of the tongue. The right ear was deaf and had discharged for 


line years. It was too late to regain function by repair of the nerve. Therefore. 


é ; 7 
plastic operation was done. 





BUNNELL—SURGICAL REPAIR OF FACIAL NERVE 259 


Operation.—On, Oct. 9, 1931, first an ellipse was removed from the right side 
the forehead and from in front of the right ear, so as to produce a face lift. 
[wo bundles of muscle fibers together with their nerve supply were transplanted 


forward from the temporal muscle and also from the masseter, and these were 


prolonged by nine strips of free fascial grafts from the fascia lata. The zygoma 


was severed, turned back and then replaced in order to obtain the slip from the 
temporal muscle. These fascial grafts were then attached to the peripheral skin 
the features extending from the eye to the chin (fig. 13). 
Later Dr. Harold Fletcher dissected out a cholesteatoma which extended into 
the tip of the petrous bone. The man still wears a wax stent which successfully 
keeps this tract open. 


Result of Operation—At the time of writing the patient has voluntary power 
of closing the right eye and of raising his features about the nose and mouth to 
produce a smile. The transplanted parts of the temporal muscle were attached 


by grafts to the upper part of the face and those of the masseter to the lower 














Fig. 14 (case 8).—Result of a plastic reconstruction operation for paralysis when 
the nerve is irreparable. Muscle bundles with their nerve supply were trans- 
ferred from the temporal and masseter muscles and prolonged with nine free 
fascial grafts to move the features of the face. A shows the preoperative 
deformity from an intratemporal lesion of the facial nerve of eleven years’ 
standing. B shows the result with the face in repose. The postoperative photo- 
graphs were taken a year later. (C shows the cultivated imitation of emotional 
expression; D, the independent action of the masseter muscle on the mouth, and 
E, the independent action of the temporal muscle on the eye. 
part of the face. He has learned to use these two muscles independently of 
each other. Also, he has learned to imitate a laugh in his expression, so that 
cach time he laughs, by association he tightens his temporal and masseter muscles 
and so makes his face work symmetrically on the two sides. He has found that 
he must bite at the same time that he laughs, and he does this well whenever 
it is on his mind. When, however, he laughs hard with overwhelming emotion, 
his face will move to the opposite side. Also, he has learned to make his face 
move as he talks, so as to give the desired expression. When he chews on the 
right side, there is a tendency for the face to move, only slightly when he is 
chewing gum and more when he is chewing meat. Both the patient and his family 
are considerably pleased with the result, although he has gained only an imitation 
f and not real emotional expression (fig. 14). 
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The purpose of this paper is to call attention to the fact that clinical 
diphtheria may sometimes be easily mistaken for peritonsillar abscess. 
This error often results in disaster. The harm done is due not only to 
delay in the administration of antitoxin but also to the fact that the 
patients are often subjected to incision of the peritonsillar tissues. Such 
procedures open up wide avenues for the spread of the infection and 
the absorption of the diphtheria toxin. 


The hazards of incising the peritonsillar tissues in diphtheria were 


pointed out by Gordon and Young * in 1930. In a series of forty-three 


such cases the mortality was 58 per cent. On the other hand, the mor 
tality was 34 per cent among patients with diphtheria of equal severity 
who received antitoxin at approximately the same stage of the disease 
but in whom no peritonsillar incision had been made. Moreover, they 
found that when diphtheria antitoxin was given shortly after incision 
the percentage of fatality was far less than when administration was 
delayed twenty-four hours or more, the mortality being 35 per cent 
when antitoxin was administered within twenty-four hours and 77 per 
cent when administration was delayed over twenty-four hours. 

With the exception of this excellent paper by Gordon and Young! 
and isolated case reports in the European literature,’ little has beet 
written on the subject in the past ten years. Since 1931 we have 
observed six patients with clinical diphtheria, confirmed bacteriologi- 


cally, who had undergone incision of the peritonsillar tissues before 

From the Willard Parker Hospital for Contagious Diseases 

1. Gordon, J. E., and Young, D. C.: The Hazard of Incision for Apparent 
Quinsy in Diphtheria, Arch. Int. Med. 46:402-409 (Sept.) 1930. 

2. Millian, O.: Pseudophlegmonous Diphtheric Angina, Romania med. 12: 
23 (Jan. 15) 1934. Vilardosa and Nufiez-Doménech: Nasopharyngeal Diphtheria 
Simulating Peritonsillar Phlegmon: Case, Ars. méd., Barcelona 10:169 (May) 
1934. Carrari, G.: Phlegmonous Peritonsillitis Associated with Diphtheria: Per 
sonal Predisposition and Familial Susceptibility; Two Cases, Valsalva 11:20¢ 
(April) 1935. 
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admission to the Willard Parker Hospital. Because such instances con- 
tinue to occur, we feel that the subject merits further emphasis. 


Analysis of our case histories reveals that these patients had several 


characteristics in common. They were all adults. They were referred 
to the hospital late in the course of the disease (fifth to the eighth day ) 
and consequently received antitoxin late. The mortality was high (50 
per cent). Three of the patients died of toxic myocarditis, as proved 
by electrocardiographic and autopsy observations. The convalescence of 


two of the remaining three was considerably prolonged. Only one 
patient escaped detectable myocardial involvement.’ Such results are 
certainly poor in a disease for which specific therapy is so readily 
available. 

All these patients were under medical supervision prior to admission 
to the hospital. Four of them were referred from first class hospitals 
in New York. The remaining two, one the wife of a physician and the 
other a brother of a physician, were referred by laryngologists. 

An explanation for the improper treatment in the presence of ade- 
quate medical attention is that diphtheria was not at first suspected. 
It is easy to see how this mistake could have been made. Peritonsillitis, 
with redness and edema of the faucial pillars, soft palate and uvula, 
may be noted early in the course of diphtheria, but sometimes also as 
late as the fourth or fifth day. At the same time little membrane may 
be noted, and if it is present it may be so thin that it is thought to be 
nondiphtheritic exudate. If one side happens to be more edematous 
than the other, the tendency to make a diagnosis of peritonsillar abscess 
and to incise is great. Moreover, physicians are accustomed to think of 
diphtheria as a disease of childhood and consequently fail to consider 
it seriously when an adult is examined. 

Gordon and Young? listed certain clinical features which may serve 
to differentiate between diphtheria and peritonsillar abscess. Among 
these it is stated that “Patients with quinsy are usually adults, those 
with diphtheria children.” As mentioned, all our patients with diph- 
theria who had been subjected to peritonsillar incision were adults. 
Furthermore, in analyzing Gordon and Young’s data concerning patients 
with diphtheria in whom incision for peritonsillar abscess was done 
through error, one finds that thirty-one of their forty-three patients 
(72 per cent) were 15 years of age or over and twenty-five patients (58 
per cent) were 20 or over. Thus, it would seem that the youth of the 
patient is not a good differential point. It is just this feature that we 
should like to emphasize in order that diphtheria shall be considered 


3. This patient received antitoxin on the fifth day of illness about four hours 
fter incision. 
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in the differential diagnosis when an adult with a supposed peritonsillar 
abscess is examined. 
The features which serve best to distinguish the peritonsillar edema 


of diphtheria from that of peritonsillar abscess are the low grade fever, 


the relatively rapid pulse, the absence of a history of a previous severe 
sore throat with high fever and chills, the gradual progress of the 
symptoms, the lack of local fluctuation and the greater general toxicity 
of the patient. Moreover, in diphtheria the peritonsillar edema is usually 


Outline of Clinical Course of Patients with Diphtheria Who Had Peritonsilla 
Incision Before Admission to 


Date of Date Antitoxin, 
Onset of of Date and Dosage, 
Patient Age Illness Incision Units Complications Hospital Outcome 


“= 3 6 11/30/31 9/2/; 12/4/31, 20,000 Diphtheritie l Death: 
white subeutaneous, croup, bull neck, autopsy 
man 10,000 intra toxic nephritis, performed 


venous toxic myocarditis 


W. M., 5/ 7/32 5 5/9, 10,000 Urinary retention, ) Recovery; 

{ intramuscular, toxic myocarditis discharged t« 
5/11, 15,000 physician's 
intramuscular, care 
15,000 intra- 
venous 


white 
man 


1/2, 10,000 Diphtheritiec , Death: 
intramuscular, croup, bull neck, autopsy 
1/3, 10,000 tracheotomy (1/5), 
intramuscular, toxic myocarditis, 
1/4, 20,000 toxie nephritis, 
intramuscular, palatal paralysis 
10,000 intra- 
venous 
G. M., 2/30 ) 1/6, 15,000 Toxie myocarditis, 2 Recovery; 
Negro intramuscular, toxic nephritis discharged to 
woman 15,000 intra slight physician's 
venous care 
P. N., 2¢ 1/29/85 ¢ 5 2/2, 20.000 ne Completé 
white intramuscular, recovery 
man 10,000 intra- 
venous 
G. M., 11/ 5/35 7/35 11/10, 15,000 roxie myocarditis, Death; 
Negro intramuscular, toxic nephritis autopsy 
man 15,000 intra- performed 
venous 


bilateral and there is diffuse adenocellulitis of the neck which is not 
tender, whereas with an abscess the edema is usually unilateral and 
there are discrete, tender tonsillar nodes. Also, in instances of abscess 
the throat is much more painful, opening the mouth is more difficult 
and depressing the tongue with a stick causes excruciating pain owing 
to spasm of the muscles compressing the abscess. 

Whenever there is the least suspicion of diphtheria, no harm will 
be done by waiting twenty-four hours or more for reports of cultures 
before incising the peritonsillar abscess. Gordon and Young recom 
mended that whenever a supposed peritonsillar abscess is incised without 
obtaining pus, diphtheria antitoxin should be administered immediately 
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Although this is a relatively safe procedure, with the present method 
,f rapid culture of the Klebs-Loeffler bacillus,* it may not be necessary. 

Infection of the peritonsillar tissues in diphtheria by secondary 
invaders, such as Streptococcus haemolyticus, Streptococcus viridans or 
Staphylococcus aureus is not uncommon. In such cases conservative 
therapy is indicated. Since 1931 no instance of tonsillar diphtheria 


with peritonsillitis requiring incision has been observed at the Willard 


Parker Hospital. 
For fear of repetition only three of the six cases observed will be 
reported here to illustrate the points discussed. 


REPORT OF CASES 

CAsE 1—M. S., a white clerk aged 36, was admitted to one of the leading 
hospitals in New York City on Dec. 2, 1931, with a history of sore throat of 
three days’ duration. His condition was becoming progressively worse, and he 
had been unable to swallow for twenty-four hours prior to admission. Marked 
edema of the peritonsillar tissues, particularly on the right side, with membrane 
or exudate running onto the uvula, had been noted. Direct smears of material 
from the throat were negative for fusiform bacilli, spirilla and Klebs-Loeffler 
bacilli. The peritonsillar tissues on the right side were incised. No pus was 
obtained. The patient became hoarse the next day and dyspneic a day later. On 
Dec. 4, 1931, the fifth day of illness, cultures of material from the throat were 
reported positive for diphtheria. At that time he was given 20,000 units of 
diphtheria antitoxin subcutaneously and 10,000 units intravenously and was trans- 
ferred to the Willard Parker Hospital. 

The patient became more dyspneic in the ambulance. As he was being brought 
up to the ward in the elevator, he ceased breathing and became ashen gray. All 
ittempts at revival failed. 

The outstanding changes observed at autopsy by Dr. Lawrence W. Smith were 
toxic myocarditis, pulmonary congestion and toxic tubular degeneration of the 
kidneys. There was a “bull neck,” the uvula was black, the tonsils were extremely 
necrotic and the peritonsillar tissues were markedly indurated. Membrane was 
present along the aryepiglottic folds down to the glottis. Postmortem cultures 
of material from the throat revealed a virulent Klebs-Loeffler bacillus. 

CasE 2—W. M., a white man aged 33, the brother of a physician, was 
admitted on May 11, 1932, on the fifth day of his illness, which began with a 
sore throat. A diagnosis of peritonsillar abscess had been made by an otolaryn- 
gologist, and the peritonsillar tissues had been incised twice, without obtaining 
any pus. Two days prior to admission he was given 10,000 units of diphtheria 
antitoxin intramuscularly. 

When he was examined in the hospital, the patient complained of sore throat 
and dysphagia. The left side of the soft palate was covered with a hemorrhagic 
membrane, under which a hematoma was present. Membrane was also seen on 
both tonsils, extending to the posterior pharynx and onto the uvula. Moderate 


4. Brahdy, M. B.; Lenarsky, M.; Smith, L. W., and Gaffney, C. A.: A 
Rapid Method for the Identification of Diphtheria Bacilli, J. A. M. A. 104:1881- 
1883 (May 25) 1935. 
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cervical adenopathy was present. The temperature was 100 F. The pulse wa 
rapid (120 per minute), and the first sound was of diminished intensity. The 
patient was given 15,000 units of diphtheria antitoxin intramuscularly and 
15,000 units intravenously. Supportive measures were instituted. The leukocytes 
numbered 10,900 per cubic millimeter, with 68 per cent neutrophils and 32 per 
cent lymphocytes. The erythrocytes appeared normal. The urine contained a faint 
trace of albumin and some clumps of pus cells. Repeated cultures of material 
from the throat were positive for the Klebs-Loeffler bacillus, which also proved 
to be virulent. 

During the first two days the patient had difficulty in voiding, so that 
catheterization was necessary, but then he began to void spontaneously. The 
pulse rate dropped to 80 to 90 beats per minute. The blood pressure remained at 
about 110 mm. of mercury systolic and 70 mm. diastolic. At first the electro- 
cardiograms were within normal limits, but on the sixteenth day of illness 
inversion of the T wave in lead II was noted. Convalescence was slow. The 
quality of the cardiac sounds improved gradually, and the T wave in lead II 
returned to normal. The patient was discharged improved on July 14, 1932, sixty- 
nine days after the onset of the disease. 

Case 3.—G. M., a Negro aged 34, was admitted to the hospital on Noy. 10, 
1935, on the sixth day of his illness, which began with a sore throat and a 
lanced” the throat, but there 
was no improvement in his condition. He was referred to one of the city hospitals, 


headache. Three days before admission his physician 


where cultures from the throat were taken and subsequently reported positive for 
diphtheria. He was then transferred to the Willard Parker Hospital. No anti- 
toxin had been given. 

The patient appeared well developed and well nourished. He was not toxic 
The temperature was 100 F. Fetor ex ore was present. The faucial pillars, uvula 
and soft palate were beefy red and edematous. The right tonsil and peritonsillar 
tissues stood our prominently. Adjacent to this tonsil a hemorrhagic, necrotic 
mass of tissue was seen, partially covered with patches of grayish white membrane 
Similar patches were present on the tonsil. The left tonsil was completely covered 
with membrane. The posterior portion of the pharynx could not be visualized 
because of edema. The heart, lungs, abdomen and extremities appeared normal. 

Diphtheria antitoxin, 15,000 units intramuscularly and 15,000 units intravenously, 
was given on admission. Supportive measures, including intravenous administration 
of dextrose, were instituted. The leukocytes numbered 13,650 per cubic millimeter, 
with 57 per cent neutrophils, 35 per cent lymphocytes and 8 per cent large mon- 
onuclears. The reaction of the urine to tests for albumin was 4 plus, and 


> 


examination showed 2 or 3 erythrocytes and 2 or 3 leukocytes per high power 


field. The value of the nonprotein nitrogen of the blood was 36 mg. per hundred 
cubic centimeters. Cultures from the throat showed Klebs-Loeffler bacilli, Str 


haemolyticus, Str. viridans and Staph. aureus. Electrocardiograms were taket 
daily. At first a sinus tachycardia was noted, with a high take off of the S71 
line in lead I. On the eleventh day of illness auricular ventricular dissociation was 
suspected clinically and confirmed by electrocardiogram. Subsequently regular 
sinus rhythm was reestablished, but it was soon followed by a bundle branch block 
The blood pressure remained low, about 90 mm. of mercury systolic and 60 mm 
diastolic, until the day before death, when it dropped to 68 mm. of mercury 
systolic and 50 mm. diastolic. Death occurred on the twenty-fourth day of illness 

The outstanding changes observed at autopsy were subacute myocarditis and 
subacute nephritis 
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SUMMARY AND CONCLUSIONS 

Faucial diphtheria, particularly in adults, may simulate peritonsillar 
abscess. 

Six patients, whose ages ranged between 24 and 36 and who had 
been subjected to peritonsillar incision were observed over a five year 
period. 

Of the six patients, three died of toxic myocarditis and other com- 


plications. Two of the surviving patients also showed evidence of toxic 


myocarditis. 

The high mortality rate and prolonged convalescence of the sur- 
vivors are directly attributable to unnecessary surgical manipulation 
and delay in the administration of antitoxin. 

Whenever a patient with a supposed peritonsillar abscess is examined, 
diphtheria should be ruled out by repeated cultures. Incision of the 
peritonsillar tissues should not be done hastily. By following this con- 
servative routine, it is hoped that the high mortality and the prolonged 
morbidity in this condition will be reduced. 


Mount Sinai Hospital 


371 Commonwealth Avenue. 





OTITIC STREPTOCOCCIC MENINGITIS WITH 
RECOVERY 
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Infective meningitis is the most frequent of the serious complications 
of otitis media and mastoiditis. No successful method of treatment 
has been developed that offers more than an occasional recovery. The 
anatomic structure of the brain coverings, with their innumerable spaces 
recesses and pockets, for the most part inaccessible, makes drainag« 
as applied to other parts of the body impossible except to a limited 
degree. 

Certain facts that are known about meningitis were summarized 
by Jackson and Coates * as follows: (a@) meningitis is at first a localized 
disease, with more or less a latent stage; (>) surgical drainage of this 
area while the process is still localized would result in many recoveries 
(c) later, with formation of exudate and blockage of the cisterns of 
the base of the brain, the condition becomes hopeless, and (d) the symp 
toms of meningitis as now accepted are those of the terminal stage. By 
streptococcic meningitis of otitic origin is meant an infection which 
originates in the middle ear, involves the meninges, producing there 
chemical and serologic changes, causing organisms to appear in the 
spinal fluid and clinically setting up symptoms of meningitis. 

Neal, Jackson and Applebaum * analyzed 623 cases of meningitis 
other than meningococcic or tuberculous. In this classification, strep- 
tococci were the cause in 205 cases, pneumococci in 214 and influenza 
bacilli in 118. The remaining 60 fall into nine groups, each due to a 
different type of organism. In 121 of the 205 cases of streptococcic men- 
ingitis the disease was produced by infection of the ear or the sinuses. 
The hemolytic type was predominant and infection of the ear was the 
most common cause. Williams * stated that little is known of the inci 
dence, either seasonal or geographic, or of agglutination types among 


1. Jackson, Chevalier and Coates, G. M.: The Nose, Throat and Ear and 
Their Diseases, Philadelphia, W. B. Saunders Company, 1929. 

2. Neal, Josephine B.; Jackson, H. W., and Applebaum, E.: A Compre 
hensive Study of Meningitis Secondary to Otitic or Sinus Infection, Ann. Otol 
Rhin. & Laryng. 43:658 (Sept.) 1934. 

3. Williams, Anna W.: Bacteriology of Meningitis Following Otitis Media 
and Related Infections, Ann. Otol., Rhin. & Laryng. 43:667 (Sept.) 1934 
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hemolytic streptococci that cause meningitis. She concluded that tn 
order to treat complications by means of serums, one must know more 
about the agglutination types of the organisms producing such infections 
Eggston,* in analyzing the causes of 363 deaths from intracranial sup- 
purative disease at the Manhattan Eye, Ear, Nose and Throat Hospital, 
found that 177 of them were due to intracranial suppuration, infection 
of the ear being the cause in 90 of 124 cases of suppurative meningitis 
The majority of the patients were between the ages of 1 and 10 years. 

In describing the pathways of infection, he stressed the fact that 
the regional venous circulation is of prime importance in the spreading 
of infections to the intracranial structures. This takes place in many 
instances by means of septic thrombosis, which may occur against the 
circulation and is retrograde. The lymphatic circulation from the ear 
to the meninges has not been satisfactorily demonstrated, and it is 
not known whether infection can spread by this route. 

A natural pathway from the ear to the meninges is through the 
perineural spaces of the seventh and the eighth nerve. Infections of 
the lateral sinus, internal ear and petrous pyramid may infect meninges 
by direct continuity. The symptoms of otitic meningitis are similar to 
the classic description of meningitis produced by other causes. The 
onset may be sudden or mild, with few signs and practically little change 
in the spinal fluid. It is in these cases that immediate discovery of a 
focus may save the life of the patient. 

Owing to the accepted belief that septic meningitis is almost always 
fatal (16 recoveries in 623 cases in the series studied by Neal and her 
associates), numerous methods have been tried to combat this disease. 


Kolmer and Amano * recommended preoperative immunization by means 


of serums or vaccines. This has not proved feasible, since the course 
of meningitis is too short to allow the use of this method. 

Various chemical agents were used in the blood stream and the 
spinal fluid, but none of them was effective and they have mostly been 
discarded. Many observers treat this complication by means of repeated 
lumbar punctures, and occasionally a cure is attributed to this procedure. 

In recent years forced spinal drainage for septic meningitis has been 
extensively used. Kubie*® and others have reported some good results 
with this method of therapy. It is based on the theory that if a hypotonic 
solution is injected into the blood stream, increased flow of spinal fluid 


4. Eggston, Andrew A.: Pathways of Infection in Suppurative Meningitis, 
Ann. Otol., Rhin. & Laryng. 43:672 (Sept.) 1934. 

5. Kolmer, J. A., and Amano, K. W.: The Specific Prophylaxis of Pneu- 
mococcus and Streptococcus Meningitis, Arch. Otolaryng. 15:547 (April) 1932. 

6. Kubie, Lawrence S.: Forced Drainage for the Treatment of Meningitis 
Secondary to Ear and Sinus Infections, Ann. Otol., Rhin. & Laryng. 43:692 
‘Sept.) 1934. 
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will take place. Kubie stated that in the presence of inflammation of th: 
central nervous system forced drainage actually washes much of th 
inflammatory products from the depths of the central nervous systen 
to the subarachnoid spaces and out of the path of drainage. A solution 
of sodium chloride, 4.5 per cent or less, depending on the fragility of 
the red blood cells, is injected into the blood at the rate of about | 
liter per hour. The patient lies on a Bradford frame with a window 
opposite the lumbar region and with the head several inches higher 
than the heels. A needle remains in the spine, and the fluid is allowed 
to escape continuously. Various modifications of this method are also 
used. 

Extensive operations have been resorted to in order to combat this 
serious complication, but according to the consensus of most observers, 
the results obtained by these operations are not any better than those 
obtained by the usual methods. Eagleton’ stated that there are two 
types of suppurative meningitis—that involving the subarachnoid space 
(near the infected bone) and that secondary to infection of the pial 
vessels. In cases of the former, when operation is done early, recovery 
may occur, while in instances of the latter it never takes place. Eagleton 
and others have devised operations to drain the cisterns of the brain. 
Most surgeons, however, are content to locate and eradicate the focus 
if possible. 

Recently a great deal of study was made of the petrous pyramid 
of the temporal bone. It was shown by Kopetsky and Almour,*® Eagle- 
ton,® Myerson’® and others that infection of this bone may spread 
from the ear and finally extend to the meninges. They have devised 
operations to approach the petrosa and thus prevent subsequent menin- 


gitis. Their plea is to prevent meningitis that is caused by infections 


of the petrosa. Their operation is indicated only for petrositis. 

With all the various methods offered for treatment of meningitis, 
when organisms are actually demonstrated in the cerebrospinal fluid 
recovery is exceedingly rare. Because of this fact, one is justified in 
questioning the specificity of any of the methods advocated for general 
adoption. 

7. Eagleton, Wells P.: Suppurative Meningitis of Otitic and Nasal Origin: 
Its Relation to Blood Stream Invasion of the Pial Vessels, Arch. Otolaryng. 
15:885 (June) 1932. 

8. Kopetsky, S. J., and Almour, R.: The Suppuration of the Petrous Pyra- 
mid: Pathology, Symptomatology and Surgical Treatment, Ann. Otol., Rhin 
& Laryng. 39:996 (Dec.) 1930; 40:157 (March) ; 396 (June) ; 922 (Sept.) 1931. 

9. Eagleton, Wells P.: Historical Background of Surgical Treatment of 
Petrous Apex Infections, Ann. Otol., Rhin. & Laryng. 44:1113 (Dec.) 1935. 

10. Myerson, M. C.; Rubin, H. W., and Gilbert, J. B.: Consideration on 
Suppuration of the Petrous Pyramid, Arch. Otolaryng. 22:62 (July) 1935. 
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In the case herein reported streptococci were present in the spinal 
fluid on three occasions, once before the operation and twice subse- 


quently. The patient had all the clinical and laboratory indications of 


meningitis prior to surgical intervention. A modified radical mastoid- 
ectomy and a subtemporal decompression were performed to remove the 
focus of infection. No forced drainage or any other procedure except 
three spinal taps was instituted. Improvement was noted immediately 
after the operation and the two postoperative spinal taps 


REPORT OF CASE 


CasE 1—G. B., a school teacher, was admitted to the Jewish Memorial Hospital 
on Dec. 25, 1934, with a diagnosis of acute suppurative meningitis. The previous 
personal history was irrelevant 

Present Illness—On December 9 the patient had a “cold” which confined 
him to bed, and after a few days he improved. A week later pain developed 
in the left ear, which was incised by his family physician. The following week, 
with his physician’s permission, he came to New York to spend the Christmas 
holidays with his brother. On Christmas day a severe headache developed, and 
he had several vomiting spells. A physician was summoned, who sent him to the 
hospital. 

Physical Examination—The temperature was 1044 F.; the pulse rate was 
94 and the respiratory rate 24. He was well nourished. He appeared acutely ‘ll, 
vomited, was cyanotic and toxic and moaned because of severe headache. He was 
not well oriented. The pupils reacted to light sluggishly; photophobia and papil- 
fedema were present on the left side. The mucosa of the nose and throat was 
injected. The right ear drum was retracted and thickened. The canal of the left 
ear was full of pulsating purulent material. The drum membrane was red 
and bulging. No tenderness or edema of the mastoid was noted. The postsuperior 
wall was sagging. The neck was markedly rigid. The cardiac rate was slow 
and out of proportion to the temperature. The abdominal reflexes were markedly 
depressed. A positive bilateral Kernig sign was noted. The patellar and achilles 
tendon reflexes were depressed on both sides, more so on the right. The Babinski 
sign was not noted. 

Clinical and Laboratory Examination—Owing to the condition of the patient 
roentgen examination of the mastoid or the sinuses was not possible 

Spinal Fluid: In all, four spinal taps and examinations were made. The 
first study was made prior to the operation and disclosed the following conditions 
The fluid was cloudy and under pressure; the reaction to tests for globulin was 
4 plus; 3,200 cells were present, mostly polymorphonuclears ; there were occasional 
gram-positive cocci; no sugar was present, and reduction of chlorides was noted 
Culture of this specimen revealed no growth. The result of examination of 
fluid collected after the operation is given in the follow-up notes 

Blood Count: During the first five days the blood count varied between 
14,000 and 16,000, with a proportional increase in the differential count. At no 
time was there a deviation from the normal in the count of immature cells. On 
the fifth postoperative day the blood count was normal and stayed so until the 
patient’s discharge from the hospital. The urine was normal, except for a small 
trace of albumin. 
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Blood Chemistry: Examination of the blood showed urea nitrogen 12.11 meg 
per hundred cubic millimeters, creatinine 52 mg. and sugar 95.7 mg. 

Because of the copious purulent pulsating discharge from the left ear and th 
sudden onset of symptoms and signs of meningeal involvement, it was decided t 


operate immediately. A modified radical mastoidectomy was performed, and a pneu 


matic mastoid was found, the cells of which were filled with greenish pus. Th: 
septums were necrotic in places. The posterior and retromastoid sinus cells 
were destroyed and filled with pus. The sinus plate was removed from the bull 
to about % inch (1.25 cm.) beyond the knee; it was covered by fine granulations 
but did not appear to be thrombosed. The dural plate over the attic and th 
antrum was extremely necrotic, and it was removed. The dura was found to be 
angry red, but no abscess was noted. The cells in the solid angle were excavated, 
and a rubber tissue drain was inserted under the dura and above the superior 
surface of the petrosa. The mastoid wound was packed with iodoform gauze 
and left open. Streptococcus haemolyticus was recovered from the mastoid cavity. 


Course —On Dec. 26, 1934, the day following the operation, the headache dis- 
appeared, and all symptoms and signs of meningitis were modified. The temperature 
dropped to 100.4 F. The patient was well oriented and in good spirits. Ni 
spinal tap was made because of the aforementioned findings. 

On December 27 the symptoms of meningeal involvement reappeared. The 
headache was not severe. Cyanosis of the finger nails was noted. The tempera- 
ture rose to 103 F. The wound was dressed. There was some secretion on the 
gauze and in the canal. A swelling appeared in the region of the upper portion 
of the sternocleidomastoid muscle. 

On December 28 the dressing was changed. There was a slight secretion from 
the external auditory canal. Headache and meningeal symptoms were present. 
The temperature was about 102 F. The patient was drowsy. 

On December 29 the temperature rose to 105 F. The patient was ill and 
had a severe headache. A spinal tap was performed, yielding fluid which was 
under pressure and had the appearance of ground glass. The reaction to tests for 
globulin was 3 plus; sugar was absent; 2,500 cells were present, mostly poly- 
morphonuclears, and an occasional gram-positive coccus was seen on the smear. Six 
hours later the headache and meningeal symptoms were relieved. 

On December 30 the patient was more comfortable and the temperature was 
about 104 F. The dressing was changed and the clips were removed. There was 
no discharge in the canal. 

On December 31 the dressing was changed: little secretion was noted; the 
patient was much improved, and the temperature was about 102 F. 

On January 1, 1935, when the dressing was changed the patient was fairly 
comfortable and the temperature dropped to 97 F. 

On January 2 the headache and meningeal symptoms reappeared, and the 
knee jerk was exaggerated on the left. Papilledema was present on the left, 
and the temperature rose to 103 F. A tap was performed, and the fluid was not 
under great pressure. It was of the appearance of ground glass; the reaction 
to tests for globulin was 3 plus; sugar was absent; 2,445 cells were present, 
mostly polymorphonuclears, and an occasional gram-positive coccus was noted, 
which could not be cultured. 

On January 3 the patient appeared greatly improved. The meningeal symptoms 
had subsided, and the temperature was about 99 F. The dressing was changed: 
the wound was granulating, and the rubber drain was removed. 
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On January 5 the dressing was changed; the patient made no complaints. The 
temperature was normal. 

On January 8 the dressing was changed; the wound was healing from the 
bottom. The patient was raised on a back rest. There was no elevation of 
temperature. 

On January 14 the temperature and all neurologic signs were normal. No 
papilledema was present. 

On January 15 lumbar puncture was performed; the spinal fluid was under 
normal pressure and clear and was reported to be normal. 

On January 19 the patient had no abnormal neurologic symptoms or signs. 
He was discharged as improved and was advised to return to the office for dressings. 

The patient was treated subsequently three times weekly, and the wound was 
entirely healed on Feb. 28, 1935. The drum was healed, retracted and thickened, 
with all the landmarks present. He complained of tinnitus on the left side and 
diminution of hearing. The spoken voice was heard across the room. Bone 
conduction was slightly increased, and air conduction was considerably diminished. 
On March 4 the left eustachian tube was catheterized, and this was continued 
biweekly until May 6, when tinnitus disappeared; the thickening and retraction 
were still present. The patient was examined on several occasions in 1935 and 
1936. The wound was well healed with little depression. He made no complaints 
and appeared in excellent health. 


CONCLUSIONS 

A brief review of streptococcic meningitis of otitic origin is given. 

A case is reported which is unquestionably an instance of strepto- 
coccic meningitis, although the bacteria could not be recovered on culture. 
This may be due to one or all of the following factors: (1) that the 
bacteria were of low virulence and could not survive in transplanted 
mediums and (2) that the spinal fluid contained bactericidal properties, 
which prevented the growth of these organisms which have filtered 
through into the subarachnoid spaces prior to the removal of the original 
focus. The bacteria which were recovered from the spinal fluid stained 
well and apparently were not dead. 

This patient, who recovered without the use of extensive surgical, 


serologic, chemical or physical procedures, is added to those previously 


presented by other authors. 

Possibly the prognosis is slightly better in those cases in which the 
focus is removed early and in which the organisms, although found on 
smears, cannot be grown on a transplant. 





OSTEOMYELITIS OF THE SKULL OF OTITIC 
AND PARANASAL SINUS ORIGIN 


HERBERT C. BEHRENS, M.D 
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Ever since osteomyelitis of the skull was first discussed and written 
about, there has been marked difference of opinion concerning tli 
proper treatment for the best results. This, of course, is usually the 
case when the results of therapy are inadequate and unsatisfactory 
The literature on the subject is fairly comprehensive considering the 
comparative rarity of this serious disease. However, only a few reall) 
comprehensive articles have appeared. Many otorhinolaryngologists, 
and by far the greater number of other physicians, have but a hazy 
idea of the pathologic picture, symptomatology, prophylaxis and treat- 
ment of osteomyelitis of the skull. 

The purpose of this paper, then, is to reemphasize the importance 
of this disease, to discuss its various aspects, to stress its insidious 
onset and the disproportion between the external symptoms and its real 
gravity and to ask for earlier recognition and adequate treatment of 
the rapidly progressive type. 

The plan is: (1) to give summaries of the cases within my own 
experience and to add to them summaries of other case records available 
at the Graduate Hospital of the University of Pennsylvania, with a 
brief comment on each case, (2) to summarize the literature and to 
evaluate it and (3) to draw any conclusion which may seem justified 
from this perusal of the literature and from a study of the patients. 

Dr. George M. Coates associated with criticism, suggestions and 
advice in the preparation of this paper and gave his permission for the 
use of case histories from his service. Other case histories were sup- 
plied by Dr. F. C. Grant, Dr. Samuel Skillern, Dr. G. B. Wood, Dr 
R. A. Luongo and Dr. O. C. Hirst. 

Case 1 will be presented by Drs. Coates and Skillern at a future date ; 
case 2 was reported before the Philadelphia Academy of Surgery by 
Dr. Grant; case 3 will be briefly summarized, because Dr. Hirst, who 
attended the patient and is still seeing her regularly for dressings, will 


report the case in detail when a one year cure has been obtained ; case 


Thesis submitted to the faculty of the Graduate School of Medicine of the 
University of Pennsylvania in partial fulfilment of the requirements for the degree 
of Master of Medical Science for graduate work in otorhinolaryngology and repro 
duced here by their permission and with the addition of one more case report with 
comments (case 7) 
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4, observed in Dr. Wood’s service, has not been reported; case 5, from 
Dr. Coates’ service, was observed by Dr. Luongo and has not been 
reported ; case 6 was reported by Dr. Ross Hall Skillern (1929) and 
vill be briefly summarized here by permission of Dr. Samuel Skillern. 


[he patients whose cases are reported as 1, 3 and 5 were admitted to 
Dr. Coates’ service at the Graduate Hospital. 


REPORT OF CASES 


Case 1.—D. M., a white girl aged 13, was admitted to the Graduate Hospital 
in Dr. G. M. Coates’ service on Jan. 20, 1934, with the following history: In 
September 1933 the right upper eyelid became swollen, so that she could not open 
the eye. Treatment was instituted for “pink eye”—boric acid irrigations—but 
the swelling increased and the temperature became elevated. Swelling of the right 
side of the face developed, and finally an abscess ruptured. Another doctor saw 
her on October 4 when the upper eyelid was discharging pus, the temperature was 
103 F. and positive signs of meningeal irritation were present. She had been in 
bed for about three weeks when the systemic symptoms abated and the discharge 
of pus increased; with nitrous oxide anesthesia the fistula was opened more 
widely ; after this the discharge, which was green and foul, persisted for two weeks, 
when the odor stopped; since then it has persisted as noted on entry to the hospital. 
Roentgenograms showed distinct disturbance of the bone in the frontal sinus. 
The general condition improved greatly; the patient gained weight and had a good 
appetite and had been given potassium iodide for six weeks or more. 

The history was irrelevant except for scarlet fever three years before examina- 
tion, and the family history was irrelevant. 

Physical examination on admission showed an adolescent girl not acutely ill. 
The temperature, pulse and respiration were normal. The right upper eyelid 
showed a fistula, with a linear aperture of about % inch (1.3 cm.) from which 
exuded yellow, creamy pus, which flowed more rapidly on gentle pressure over the 
right frontal sinus. The skin over the right frontal sinus was edematous and 
bulging. Intranasal examination showed a hyperplastic mucous membrane, with 
thickening of both middle turbinates, especially the right, which was entirely 
occluding the middle and the superior nasal passage. No pus was seen on the 
right side. On the left creamy pus was present in the middle nasal passage. The 
remainder of the physical examination gave negative results. The diagnosis made 
at that time was: (1) osteomyelitis of the frontal bone, (2) purulent frontal 
sinusitis, (3) hyperplastic ethmoiditis and (4) possible abscess of the brain. The 
laboratory reported negative results from urinalysis, a normal red cell count and 
a hemoglobin content of 67 per cent, or 11.5 Gm. per hundred cubic centimeters ; 
there were 9,500 leukocytes with polymorphonucledrs 52 per cent, lymphocytes 41 
per cent, eosinophils 1 per cent, basophils 2 per cent and monocytes 4 per cent 
Roentgen examination showed clouding of both frontal sinuses, with an indistinct 
sinus outline on the right. The anterior ethmoid sinus was clouded on both sides; 
the posterior ethmoid and the sphenoid sinuses were normal; the maxillary sinus 
was markedly clouded on the left and less so on the right. 

On January 23 the patient was operated on by Drs. Coates and Skillern using 
anesthesia with tribromethanol in amylene hydrate supplemented by ether. Inci- 
sions through both eyebrows were connected by an incision just inferior to the 
glabella. Another incision was made vertically about 1 cm. to the right of the 
midline for a distance of 8 cm. The anterior and the posterior plate of the right 
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frontal sinus were found to be necrotic, as was a portion of the intersinus septun 
Both sinuses were filled with polypoid tissue and pus, especially the right. The 
dura behind the right frontal sinus was covered with granulations, and a fistula wa 
found in it, leading to an abscess of the brain the size of a pigeon’s egg. The di: 
eased bone extended mostly on the right to within 6 cm. of the coronal sutur 
All diseased bone was removed, and a trough was cut 2 cm. beyond the edge oi 
the bone along its entire extent; this trough extended down to the inner table. On« 
rubber tube drain was inserted into the abscess in the brain, and the wound was 
packed loosely with iodoform gauze. No sutures were placed. The patient lost 
considerable blood and left the operating room in fair condition. 

On January 24 the patient received a blood transfusion of 200 cc. Surgical 
drainage was changed, and a Dakin tube was inserted. Her general condition was 
fairly good, except that she vomited fluids given by mouth. ‘The temperature 
remained normal, but the pulse was rapid. She improved slowly until February 6 
The rubber tube to the abscess was changed on January 30. 

On February 6 the edge of the bone distal to the trough was removed, becaus« 
it looked white and mottled. The maxillary sinuses were both opened beneath 
the inferior turbinate, and the anterior ethmoid cells were exenterated as well as 
possible through the frontal wound. After this the patient did well, considering 
her pathologic condition. The wound was treated with diluted solution of sodium 
hypochlorite U. S. P. from the day after the first operation. 

On February 12 paralysis of the left superior oblique muscle developed; this 
was probably of peripheral origin. 

On February 14 the patient received a transfusion of 425 cc. of blood because 
the red cell count and the hemoglobin content were down to 2,870,000 and 58 per 
cent, respectively. After this she continued to do well, and the wound granulated 
nicely. 

On February 28 a roentgenogram showed the large cranial defect, but no 
osteomyelitis was noted. 

On March 1 the patient was allowed to be up and about. On March 8 no 
change in the roentgen picture was noted. 

On March 9 the skin and periosteum of the wound were dissected’ back; soft 
necrotic tissue and granulations under the right flap were exposed and removed, 
and the skin and periosteum were brought down, so as to close the wound over 
one packing with iodoform gauze. The postoperative condition was good. After 
this the patient improved steadily, though the wound still drained freely. The 
blood picture improved likewise, until on March 26 the red cell count was 
5,260,000 and the hemoglobin content was 67 per cent. The wound improved, 
drainage became less until on March 31, when the patient was discharged, the 
wound was completely healed. There was, however, ectropion of the right upper 
eyelid. The temperature was almost normal at all times except after the two 
major operations. 

Laboratory Data.—Cultures from the osteomyelitic bone and from the abscess 
of the brain showed Staphylococcus albus-haemolyticus. 

A culture of the bone removed on February 6 showed the same organism 
Section of this bone showed necrosis, exudate and a small amount of necroti 
tissue. Another section showed dense normal bone, but the periosteum was more 
cellular than usual. 

The spinal fluid on March 3 was completely normal 

The Wassermann and the Kahn reaction of the blood were negative. 

The urine was normal throughout. 
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Follow-Up Notes—On Oct. 26, 1934, the patient had a tonsillectomy and 
adenoidectomy performed. Roentgenograms at that time showed no appreciable 
regeneration, but there was one area at the lateral edge which Dr. Kornblum 
interpreted as a sequestrum. She stated that she had felt well since leaving the 
hospital. 

On Feb. 23, 1935, another roentgenogram was taken. No spread of the infection 
was noted, and the edges of the bone looked smooth, as in normal bone. The area 
which was previously interpreted as a sequestrum was seen to be a definite bony 








Fig. 1—The patient on Oct. 26, 1934, about seven months after discharge from 


the hospital. 


spur extending from the left edge of the defect and was called definite evidence of 
regeneration. 

The patient will be followed further by Drs. Coates and Skillern, who will 
make a final report on the case 

Comment.—This case is illustrative of the ordinary spreading type 
of osteomyelitis. It shows the value of repeated blood transfusions 
for counteracting the loss of blood and for their stimulating properties 
in combating infections. In this particular case the cutting of a trough 


to the inner table appeared to be successful in stopping the spread of 
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the infection. However, this would not be sufficient in a case in whic 


thrombophlebitis was advancing extradurally. 


Case 2.—M. D. W.,'a white girl aged 12 years, entered the Graduate Hospita 

Dr. F. C. Grant’s service on Jan. 7, 1934, complaining of two discharging 
sinuses on her forehead. The past history was irrelevant. The onset and cours¢ 
f the present illness were as follows: After a swim in September frontal 
sinusitis with headache and pain developed. Pansinusitis developed, and on 
October 6 a subperiosteal abscess of the forehead appeared 5 cm. above the supra- 
orbital rim in the midline; this was opened and drained. Forty-eight hours late: 
another abscess developed above and to the left of the first one. Another 
developed nearer the vertex. Roentgenograms showed the presence of at least two 
sequestrums, with probable involvement of the left frontal bone by the osteo 
myelitic process. 

Physical examination showed the skull to be soft in several places over the 
left frontal area, with two sinuses draining pus, one on the forehead and one higher 
up, beyond the hair line. The patient was poorly nourished, of the asthenic type 
and pale. The nasal examination showed a pathologic condition of the sinus, 
with pus draining into the nose. The urinalysis gave negative results, and the 
blood count showed 3,640,000 red cells, 55 per cent hemoglobin, and 5,700 leukocytes, 
with 77 per cent polymorphonuclears, 18 per cent lymphocytes and 5 per cent 
monocytes. The temperature was 100 F., the pulse rate 120 and the respiratory 
rate 20. 

On January 9 Dr. F. C. Grant performed the first operation. Using local 
anesthesia an incision was made in the midline of the forehead and carried upward 
about 10 cm. and then laterally to the left frontal bone and the infected area shown 
in the roentgen plates. The two most obvious areas of infection were in the mid- 
line about 5 cm. above the eyebrow at the frontotemporal suture 8 cm. to the left 
of the midline. The skin and the periosteum were stripped back, and most of the 
left frontal bone was removed. Several extradural abscesses were discovered, and 
the dura under these was covered with granulation tissue, which was not dis- 
turbed. One of these abscesses (underlying the sequestrum at the frontoparietal 
suture) ran backward behind the limit of the sequestrum. It was necessary to 
remove the posterior wall of the left frontal sinus and to establish drainage into 
the nose from the sinus. The condition was much more serious and widespread 
than the roentgenograms suggested. No evidence of any intradural collection of 
pus was found. The wound was packed with gauze, and the flaps were secured 
with two silkworm gut sutures. Irrigation with diluted solution of sodium hypo- 
chlorite U. S. P. was begun. The postoperative condition was sufficiently good 
to obviate the necessity of transfusion. After this operation Dr. V. Miller removed 
the anterior two thirds of both middle turbinates and curetted a few ethmoid cells 
which contained pus. The temperature remained normal for a few days and then 
rose to and remained at about 100 F., though it fluctuated. The pulse rate was 
consistently around 100 to 120. The infecting organism was found to be Staphylo- 
coccus aureus-hemolyticus. 

On January 13 a transfusion of 500 cc. of blood was given. The course was 
uneventful for the next month. Healing progressed slowly in the external wound. 
Irrigations with diluted solution of sodium hypochlorite U. S. P. were continued 
for several weeks; then metaphen and later sodium oxymercuryorthonitrophenolate 
were used for irrigating the wound. 
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On January 24 roentgenograms showed extension of the osteomyelitis, forward, 
ackward and to the right. On February 13 another roentgenogram showed 


urther extension. 
On February 14 another 500 cc. transfusion was given. The temperature began 


| show regular excursions suggestive of pus under pressure, and two more Pott 
puffy tumors developed, one to the right of the midline, and one behind the line of 
incision to the left. These were incised, and necrotic bone was found underneath 
each. Whatever diseased bone was found was widely removed, so that only a little 
of the frontal bone was left on each side, and a good portion of the left temporo- 
parietal area of bone was also removed. The postoperative condition was satis- 
factory, though the red cell count was 2,760,000 and the hemoglobin content 40 


per cent. 

On February 25 a transfusion of 500 cc. of blood was given. Six transfusions 
of from 200 to 250 cc. were given in the course of the following sixteen days, with 
a resultant marked improvement in the hemoglobin content and the red cell count. 


Fig. 2—The patient on March 18, 1934. 


The temperature dropped to normal and remained there. Dakinization was 
resumed. 

On March 1 no evidence of extension was shown by roentgenograms. 

On March 6 the roentgenogram showed a suspiciously rarefied area in the 
parietal midline. 

On March 23 roentgenograms showed further extension in the line of the right 
coronal suture toward the base, in the left parietal area and in the left frontal 
region above the sinus. 

On March 28 500 cc. of blood was given. 

On March 29 another débridement of bone on each side in the frontotemporal 
area at the base was done and the skin flaps were drawn down. The patient was 
given 500 cc. of blood after the operation. In the next three weeks four more 
transfusions were given, with the blood picture and the general condition steadily 
improving. 

Healing of the wound progressed slowly, with occasional collections of pus 
beneath the skin and the periosteum. Two more roentgenograms were taken but 
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showed no extension. Irrigations with diluted solution of sodium hypochlorit 
U. S. P. were continued. Cultures showed Staph. aureus-haemolyticus 

On May 10, 1934, the patient was discharged with a fairly well healed woun 
which, however, was still discharging moderately in several places. She was told 
to report every other day for dressings. 

Follow-Up Notes—The patient was seen several times by Dr. Grant and by 
Dr. Miller and made satisfactory progress. On June 13, 1934, another roentgen: 
gram was taken. This showed no extension and did show regeneration in the 
area of the defect. 

Dr. Miller saw the patient in March 1935, and at that time she felt fine and had 
no complaints. The scar of the incision was well healed and not conspicuous 


She wore a transformation 


Comment.—lIn this case there was a rather more persistent spread 
of the process, despite operations to remove the infected bone. Pos- 
sibly this may have been due to an insufficiently extensive removal at 
the first or second operation. It corroborates beautifully Furstenberg’s 
contention that in these cases of spreading involvement the extradural 


abscess dissects the dura from the bone and thus cuts off its blood sup- 


ply, ahead of the apparent pathologic process in the bone. Again 


numerous transfusions are emphasized. Regeneration of bone has been 
satisfactory. 


Case 3.—This case is briefly summarized, because Dr. O. C. Hirst, who attended 
the patient and is still seeing her regularly for dressings, will report it in detail 
when a one year cure has been obtained. 

C. S., a white woman aged 33, weighing 65 pounds (29.4 Kg.) and giving a his- 
tory of chronic otitis media on the right side for thirteen years, entered the Graduate 
Hospital on Aug. 29, 1933. Two months before entry she had a radical mastoidec- 
tomy performed by Dr. Hirst, and recovery was satisfactory. When she was 
examined, she complained of pain, nausea and headache of two weeks’ duration 
Thorough studies were done. The only noteworthy positive changes were: (1) a 
dead labyrinth on the right, (2) sclerosis of the right mastoid area and probable 
Pott’s disease on roentgen examination and (3) a massive pleural effusion on the 
left side which cleared up. No surgical operation was done during this period 
in the hospital. 

The patient was readmitted on Oct. 26, 1933, with a complaint of pain in the 
canal of the right ear. The next day the old mastoid wound was opened; the 
middle and posterior fossae were exposed; the dura was found to be under normal 
tension, and the operation was completed like the usual radical mastoidectomy. 
Convalescence was uneventful, and she was discharged on Nov. 6, 1933. 

On December 1 the patient noticed a swelling of the right side of the head 
over the ear. This was incised and drained. On Dec. 27, 1933, she was admitted 
to the hospital. Roentgen examination showed extensive destruction of the petrous 
pyramid on the right and extensive osteomyelitis of the temporal bone on the 
same side. On Jan. 2, 1934, an extradural abscess was uncovered at operation, 
underlying the squamous portion of the temporal bone. The necrotic and diseased 
bone was removed. Culture of this bone showed the organisms to be Staph. albus- 
haemolyticus. Three transfusions were given in the course of the next five weeks 
General supportive treatment was also given. On January 25 roentgenograms 
showed considerable extension of the osteomyelitis into the occipital, frontal and 
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parietal bones. On February 9 further removal of diseased bone was undertaken 
In the course of the next three months she was given four more transfusions and 
general supportive treatment, including exposure to ultraviolet rays, and was in 
fair general condition. Pus continued to drain from the wound, and there was 
further evidence of extension to the left side at the vertex—a subperiosteal abscess 
Roentgen examination on May 8 showed extension of the process in all directions, 
including forward to the frontal sinus. Sequestrums were seen on the plates. 

On May 11 two sequestrums were removed from the wound and a_ blood 
transfusion was given. In June two more transfusions were given. Check-up 
roentgenograms during the next three months showed progressive mottling of the 
left side of the cranial vault. Several new sinuses developed after the opening of 
the abscesses. No operative work was done on the bone of the left side. The last 
roentgenogram, taken on August 15, suggested some regeneration of the bone on 
the left side. During the last three months of her stay in the hospital the patient 
gained approximately 25 pounds (11.3 Kg.). 

The wound was dressed daily, and several small sequestrums were removed 
After several months the patient was discharged on Aug. 21, 1934, to continue 
under observation and to have the wound dressed as necessary 

Since leaving the hospital she has gained 7 pounds (3.1 Kg.) and feels much 
better, and at the time of writing she is having the wound dressed only once a 
week. Roentgenograms have shown regeneration on the left side but none on the 
right side so far. There are only two draining sinuses left, one on the right and 
one on the left side. These sinuses drain only small amounts of pus at the time 
of writing. 

Comment.—This case is likely to stir up controversies. It might 
easily be claimed that conservative treatment is better than radical treat- 
ment, because there has been limitation of the process on the side on 
which no operation has been done as well as on the other side. Prob- 
ably, however, the infecting organism was of fairly low virulence, s« 
that by the time the right side had been extensively removed the body 
had had a chance to raise its immune bodies to a level sufficient to 
combat the infection adequately and to prevent its further spread. The 
reason for regeneration of bone on the side not operated on is probably 
that there were so many islands of healthy bone clinging to the peri- 
osteum to furnish the nucleus for regeneration. ‘This is not the case 
on the side which was operated on. However, if enough time is allowed 


to elapse, there will probably be good regeneration on that side as well. 


Case 4.—E. S., a white woman 54 years of age, had a history of a radical 
operation on the right frontal sinus, with a discharging sinus of the right upper 
eyelid ever since that time. She was admitted to the Graduate Hospital on Jan 
23, 1934. Her complaint was lacrimation, inflammation, ectropion of the upper lid 
and diminution of vision in the right eye to light perception. Examination showed 
a discharging fistula of the right upper eyelid with ectropion. The examination 
otherwise gave negative results. Roentgen examination showed osteomyelitis of 
the supra-orbital region on the right and disease of the frontal and anterior ethmoid 
sinuses on both sides. It was decided that before any plastic repair work was to 
be done the frontal sinus would have to be reoperated on 

On January 31, using tribromethanol in amylene hydrate for anesthesia, Dr 
G. B. Wood opened the cavity in the right frontal sinus, following the fistula. A 
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large cavity filled with pus and granulation tissue was found. A probe was pass: 
into the nose through the normal ostium. Several small sequestrums were remove: 
The patient’s condition became so bad that the wound was hastily closed in part 
the left side being left open. Her condition improved considerably with stimulants 
and the next day she felt fairly well. 

On February 13 she was discharged greatly improved, without pain and with 
freely draining wound. Laboratory examination gave essentially negative results 
throughout her stay. 

On February 28 she was readmitted for diagnostic study. Injection of iodized 
poppy-seed oil 40 per cent into the sinus through the fistula showed on roentgen 
examination an apparently normal frontal duct. She was discharged on March 2, 
1934. 

On March 23, 1934, she was readmitted with a history of reopening of the old 
fistula, which had healed meanwhile. Examination showed the fistula to be drain- 
ing and also iritis with hypopyon. It was demonstrated that the ostium of the 
frontal sinus was open, and therefore both of the aforementioned conditions were 
treated medically. The patient improved quickly and was discharged on March 
30, 1934, to continue under observation. 

On May 21 the patient was readmitted for a plastic operation on the right 
eyelid. This was done on May 23, and it consisted of resection of scar tissue 
and a free skin graft. The recovery was quite satisfactory, and she was dis 
charged on June 2, 1934. 

Since that time the patient has reported periodically. On June 20, 1934, she 
reported to the dispensary with pain and swelling of the right upper eyelid accom- 
panying a “cold.” This improved under treatment of the nose. 

On August 31 she came again with the same complaint and again improved. 
The same thing occurred on December 19. Her last visit was on Feb. 13, 1935, 
when she was given ethylmorphine hydrochloride and yellow mercuric oxide for 
the treatment of a leukoma of the right eye. 

On April 30, 1935, she had another roentgen examination. At that time there 
were a low grade residual osteomyelitis of the frontal bone around the frontal sinus 
on the right side and marked clouding of the left frontal sinus. 

At the time of writing the patient feels well and has no complaints. She will 
be watched for future development. 


Comment.—This is an instance of the localized self-limiting type of 
osteomyelitis which progresses so slowly that the surrounding tissues 
can build an adequate defense against marked extension. Even in these 
“ases one must be on the lookout for extension; if the recent roentgen 


report is correct, this patient may require another sequestrectomy. 


Possibly inadequate drainage is responsible for this extension. This 
patient cannot be regarded as cured at the time of writing. 


Case 5.—L. D., a white girl 17 years of age, was first seen at the dispensary 
of the Graduate Hospital on May 10, 1932. She gave a history of frontal head- 
aches and tenderness of the forehead of two months’ duration, beginning with acute 
pansinusitis on the right side. The past history was irrelevant. 

Examination showed localized tenderness and a depression of the anterior wall 
of the frontal sinuses in the midline, a moderate amount of pus in the middle 
meatuses and the nasopharynx and the septum deflected markedly to the left. 
The cervical lymph nodes were easily palpable. 
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The laboratory examination showed a negative Wassermann reaction. The 
roentgen examination revealed large frontal sinuses, with an acute suppurative 
process and osteomyelitis on both sides. The ethmoid sinuses on both sides and 
the right maxillary sinus were diseased. 

On May 14 the patient was admitted to the Graduate Hospital. The findings 
were as mentioned. A right middle turbinectomy and probing of the right frontal 
sinus were done on the same day. She was discharged on May 16, 1932 

On May 19, 1932, she was admitted again for a radical operation on the right 
frontal sinus. The findings at that time were negative, except for moderate swell- 
ing and tenderness of the right frontal area. Urinalysis gave negative results. A 
blood count showed 4,120,000 erythrocytes, 13 Gm. of hemoglobin and 8,600 leuko- 
cytes, with 88 per cent polymorphonuclears, 10 per cent lymphocytes and 2 per cent 
monocytes. The temperature was 99.2 F., the pulse rate 100 and the respiratory 


rate 22. 


On May 20 a Skillern-Lothrop operation was performed on the right frontal 
sinus by Dr. R. A. Luongo. In a preoperative note Dr. Luongo stated: “The 
forehead presents a 3 inch (17.7 cm.) by 2 inch (5 cm.) swelling in the midline 
from the superciliary ridge up to and beyond the hair line. This swelling pits 
slightly with pressure, and there is a suggestion of absence of bone in this area.” 
\ preoperative diagnosis of subacute frontal sinusitis (right) with complicating 
osteomyelitis was made. An abstract of the notes on the operation follows. 

An incision was made above the right superciliary ridge from the midline t 
the lateral extent of the ridge and was later enlarged to cross the midline 
Edematous and thickened mucous membrane and pulsating greenish yellow pus 
were found. The external plate was soft and hemorrhagic and was completely 
removed ; the upper part of the intersinus septum was found to be in the same con 
dition and was removed. Both ostia were probed and rasped. A gauze pack in 
the left sinus was led out through the external wound. <A rubber tube drain in th 
right sinus was led into the nasal cavity. Closure was done with catgut and 


dermal sutures. The postoperative diagnosis was the same as the preoperative 


On the following day the temperature rose to 101.2 F., and it continued to 
fluctuate for about one week, settling down to normal thereafter. Some edema 
of the forehead remained, but it was not so sharply localized; edema of the right 
upper eyelid developed. Wet dressings were applied, and the sutures were removed 
on the fourth day. Intranasal and external drainage was good. The next day 
the rubber tube was removed. The gauze drain was removed slowly, a little eacl 
day. Irrigation with potassium permanganate and mercury bichloride were 
employed when the sutures became infected. The patient felt well throughout 
her stay. 

Bacteriologic and pathologic reports were as follows: Staph. albus and Strep- 
tococcus haemolyticus were cultured from the right sinus and Staph. albus from 
the left. The soft tissue showed chronic sinusitis with some stratified columnar 
and some stratified squamous epithelium. 

The patient was discharged on June 3, 1932, with only a slight discharge from 
a small external sinus which no longer communicated with the frontal sinus 
She was seen periodically in the dispensary, and for the first week she com- 
plained of some tenderness above the inner canthus of the right eye. This dis- 
appeared. Irrigating the frontal sinus brought out no pus. She continued under 
observation until Oct. 14, 1932, when she had a small 1 cm. depression in the 
midline supra-orbitally but was otherwise well 
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Since then she has been seen occasionally by Dr. Luongo and is quite well 
A roentgen examination on Feb. 13, 1934, showed no regeneration of bone in thx 
area of the right frontal sinus. 

At the time of writing she has not presented any symptoms or signs of further 
trouble. As far as can be determined she is well. 


Comment.—In this case also the disease process was localized. 


Though the involvement was more extensive and more rapid than that 


in case 4, there appeared to be no spread upward, though the anterior 
and posterior walls and the intersinus septum were destroyed. Probably 
the infection would have gone on to the diffuse rapidly spreading type 
had the patient not had prompt operative intervention with good drain- 
age. 

It is noteworthy that both Staph. albus and Str. haemolyticus were 
found on the right side, though I am not prepared to evaluate the sig- 
nificance of this double infection. 


Case 6.—(A brief summary; the case was reported by Dr. Ross Hall Skillern 
in 1929.) A white woman 24 years of age was first seen by Dr. Skillern on 
Dec. 19, 1928, with the following history: A severe cold five months before 
examination left her with a persistent cough and a thick yellow discharge; a 
right intranasal window in the maxillary sinus was made on August 27 for the 
relief of purulent maxillary sinusitis. This was followed by alarming symptoms 
evidencing an extending infection which did not yield to conservative measures. 
By the end of nine weeks the swelling and infection had reached up to the 
hair line on the right side, as evidenced by puffy edema of the forehead, and 
also to the right temple, the right inner canthal area and the right malar bone 
In the next three weeks the swelling on the forehead was incised, the fistulas 
in the malar bone and the temple had closed and the area around the opposite eye 
became swollen. The laboratory data were as follows: The Wassermann reaction 
was negative; roentgen examination on November 13 showed osteomyelitis of the 
anterior plate of the frontal bones, the malar bone and the superior maxilla at 
the upper outer angle of the right maxillary sinus; a smear and cultures showed 
streptococci. 

On December 19 the patient was admitted to the hospital with the following 
condition: She was very sick and toxic in appearance and had three fistulas 
discharging freely and interconnected, and there was bare bone underneath the 
soft tissues. A part of the anterior wall of the leit frontal sinus was missing. 
Roentgen examination showed extensive disease, including osteomyelitis of the 
entire frontal bone, the anterior ethmoid cells, the right antrum and the right 
zygoma. 

On December 30 a radical operation on the frontal sinuses was done. Tre- 
mendous destruction was present, with the dura exposed in four places, and the 
final defect was oval and measured 4 by 2% inches (10 by 6.2 cm.). Two areas 
in the dura were exuding cerebrospinal fluid. The operation was stopped because 
the patient’s condition became alarming. 

For ten days she improved steadily and then rapidly became worse and died 
four days after the change. The autopsy showed: (1) widespread osteomyelitis 
2) localized purulent meningitis 
of the right rolandic and sylvian fissures and above the frontal sinuses, (3) an 


of the inner table of the remaining frontal bone, ( 
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extradural abscess 9 by 7 cm. in the midline overlying the aforementioned area 
meningitis and (4) infection of the greater and lesser wings of the sphenoid 
ne on the left. 


Comment.—In this case the osteomyelitic process was not recog- 


nized, and therefore it was not treated adequately until it was too late. 


Fig. 3—A shows the appearance of the patient before operation; B, the area 
after exposure of the bone, showing widespread necrosis and exposure of the 
cura in four places; C, the area after curettement, and D, the size of the opening 
in the dura and the great congestion of the underlying vessels. These are figures 
1, 3, 4 and 6 from the paper by Dr. Skillern (Ann. Otol., Rhin. & Laryng 
38:1022 [Dec.] 1929). 
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Energetic treatment early when the disease was still confined to t 
maxillary bone might have saved this patient. Again, it shows t 
widespread advance of the process extradurally in the form of abscess: 


and in destruction of the inner table of bone far ahead of the appare: 


external process. 


Case 7.—(Dr. Harry A. Smith and I attended this patient.) W. R., a whit 
man aged 22, was first examined on May 5, 1936, at the office and stated that 
for two days he had been having moderate pain over the left side of the fore 
head. The only other relevant item in the history was that he had had a dis 
charge from the left side of his nose for six months. This was intermittent an 
did not bother him greatly. He was a well nourished young man about 6 feet 
(1.83 meters) tall, weighing 180 pounds (81.5 Kg.), not acutely ill but uncon 
fortable. Examination of the nose showed a badly deviated and thickened septun 
a slight discharge in the left middle meatus, poor transillumination of the leit 
frontal sinus and the maxillary sinus and mild tenderness over Ewing’s point 
The usual conservative treatment, including applications to shrink the mucosa 
was employed. The next day the pain was a little worse and then better again, 
and on the third day there was a free discharge from the nose. There was mild 
edema over Ewing’s point. On the fifth day and again on the seventh day the 
patient had a chill followed by a temperature of 103 F. He was sent to the 
Murphy Memorial Hospital, where a blood count showed the following values 
erythrocytes, 4,770,000, and leukocytes, 25,000 with small lymphocytes 2 per cent, 
transitional cells 5 per cent, neutrophils 92 per cent and eosinophils 1 per cent 
[hese results of roentgen ray study were reported by Dr. C. R. Johnson: “Th 
left frontal sinus, left ethmoid sinus and left antrum show an opacity consistent 
with that of acute sinusitis without adequate drainage. The right antrum shows 
an opacity in its lower half and upper margin resembling that of a greatly 
thickened mucosa of chronic sinusitis. The right frontal sinus and the sphenoid 
cells are clear.” Operation was decided on. 

On May 12 I assisted Dr. Harry A. Smith in doing an external operation 
the left frontal sinus with the patient under ether anesthesia. Exposuri 
and opening of the anterior wall of the sinus were done in the usual manner 
Foul pus welled up out of the sinus. The mucosa was greatly thickened 
throughout and was loosely attached to the bone The thin intersinus septun 
was removed with a gouge. The right sinus showed a slightly thickened mucosa 
but no pus. The anterior wall of the left side was removed, and the cavity was 
thoroughly cleansed and examined for fistulas. None were found. The wound 
was closed by clips without a drain. The patient’s condition was excellent 
throughout. 

The next four days were uneventful, except that considerable edema of botl 
upper eyelids developed. The temperature was 103 F. on the fourth day. Or: 
the fifth day the temperature rose to 104 F. The wound was reopened, and the 
same type of foul drainage was found. 

On May 18 the temperature rose to 106 F. aiter 1,000 cc. of a 10 per cent 
solution of dextrose and sodium chloride was administered intravenously and thet 
quickly dropped to 103 F. Thereafter the fever was septic. The urinalysis gav 
negative results, and the blood count showed: erythrocytes 4,690,000 and leuko 
cytes 18,400, with 85 per cent neutrophils. The next day the wound was draining 
fairly well and looked good. The leukocyte count rose to 37,000, with 86 pe: 
cent neutrophils. The culture showed a nonhemolytic streptococcus and Bacillus 
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fluenzae. A blood culture showed no growth in forty-eight hours. The tempera- 
ture again rose to 106 F. and then dropped to 97.6 F. 

On May 20 a doughy fluctuation was first noticed on the left side of the 
forehead about 5 cm. above the eyebrow. Opening of the frontal bone to expose 
the dura was decided on. By 1 o’clock in the afternoon, at which time we had 
decided to operate, the axillary temperature had risen to 106.8 F. The patient 
became irrational, though he had been perfectly rational until that time. After 
waiting for an hour, we performed the operation with the area under local 
anesthesia. We expected to find a large extradural abscess, and our only excuse 
for operating at the time was the patient’s grave condition and the possibility of 
quickly relieving pressure and opening a septic focus. The findings, however, 
were a subperiosteal abscess under the doughy area, diploic abscesses and granu- 
lations and only a small extradural abscess and strong adhesions of the dura 
to the bone. We felt it best not to try to separate the dura too forcibly in our 
search for pus. Only a 2 cm. trephine opening was made. The wound was left 
open with rubber dam drains in place. 

On the same day the patient was seen by Dr. C. W. Rand, who agreed 
with what had been done so far but recommended that no further surgical 
intervention be done until the patient had time to overcome the malignaht infec- 
tion. No localizing signs were found, except evidence of meningeal irritation. 

On May 21 the patient’s condition was definitely worse. A blood trans- 
fusion was delayed because of his precarious condition. Involuntary micturition 
and defecation occurred, and he was drowsy, though he still answered questions 
intelligently. He died the same evening. 

Permission was not obtained for postmortem examination. 


Comment.—This case admirably illustrates the rapidly progressing 


type of spreading osteomyelitis known as malignant and accompanied 


by overwhelming toxemia. The effort to remove and drain the infected 
area was probably hopeless from the beginning. Going back over the 
case critically now, I believe that the most definite error was probably 
that of not leaving the wound wide open for drainage after the first 
operation. Possibly it would have made no difference, because the rap- 
idly spreading thrombophlebitis and osteomyelitis had doubtless already 
begun. 
COMMENT ON CASES 

When the infecting organism is not too virulent, early recognition 
of the type of osteomyelitis being dealt with and operative intervention 
performed early or late as the indications demand lead to a good per- 
centage of cures in these cases. 

Several other cases of localized osteomyelitis have been observed. 


but they are too recent to justify any conclusions. 


HISTORICAL SURVEY 
The first man to draw attention to at least a part of the disease 
under discussion was Pervical Potts. In 1760 he described the “puffy 
tumors” which bear his name. In 1859 Chassignac suspected that peri- 





286 ARCHIVES OF OTOLARYNGOLOGY 


cranial and extradural abscesses are often associated and are due t 
osteomyelitis of the intervening bone. In 1879 Lannelongue and voi 
Bergman, independently recognized that Chassignac’s suspicions wer 
a fact. Thus one may say that osteomyelitis of the skull has beer 
known as a pathologic entity for fifty-six years. Fischer, in 1882, 
wrote that the apparently spontaneous inflammation of the skull is 
probably caused by progressive inflammation of the neighboring tissues. 

In 1899, at a meeting of the British Medical Association, Luc, of 
Paris, and Tilley, of London, each presented a case of osteomyelitis 
secondary to disease of the accessory nasal sinuses. These were the 
first recorded cases in which disease of the accessory nasal sinuses was 
recognized as being etiologic. 

Schilling (1904) published a comprehensive study of the microscopic 
and macroscopic changes occurring with this disease and thus laid the 
groundwork of the present knowledge of its pathogenesis and pathologic 
picture. Luc and Gerber (1909) added their views, which largely agreed 
with those of Schilling. R6épke (1907) published three case reports 
and his views, especially on etiology and treatment. 

Since that time the major papers on the subject have been by 
McKenzie (1913 and 1927), Yerger (1931), Wilensky (1932 and 
1933), Bulson (1925 and 1926), Furstenberg (1931 and 1933) and 
Mosher and Judd (1933). All these writers have contributed to a bet- 
ter understanding of the subject and have reported cases. Many others 
have reported cases, bringing the total number at the present time to 
about one hundred and sixty of the progressive type. 


ETIOLOGY 

Etiology is most important, especially since there is considerable evi- 
dence to show that physicians in treating their patients with disease of 
the sinuses may be, in part at least, responsible for the development of 
osteomyelitis. If this is true, it is surely obvious that one should use 
all possible means to avoid those factors in technic which might be 
the cause of osteomyelitis. 

An enumeration of the principal etiologic factors is in order at this 
time. Of the predisposing causes, sex and age incidence, chronic 
nieghboring foci of infection and the general condition and resistance 
of the patient are the principal ones. The exciting causes are trauma, 
operative or accidental, acute exacerbations of chronic sinusitis or otitis, 
rarely dental infections and distant foci of infection. However, the 
last two of these are not relevant to this paper. The infecting organism 


is most commonly a staphylococcus and next in order of frequency are 


streptococci and pneumococci 
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The majority of patients are under 30 years of age and are female. 


Of nine patients observed by Schilling (1904), eight were female and 
one male; for sixteen patients ROpke (1907) found the proportion to 
be eleven to five; for twenty-five, Burger found the proportion to be 
sixteen to nine ; Gerber (1909), however, observed the condition in four- 
teen males and thirteen females. The reason for the preponderance of 
young females is ‘probably the fact that as a rule females have more 
extensive development of the diploe neighboring the frontal sinus. In 
general young people have a more marked diploic development, the 
diploe extending farther down against the sinus and even into its 
anterior wall, and a relatively thin plate of bone forming the upper 
angle of the frontal sinus. 

Under this head may also be included the fact that young people 
indulge more in swimming, with its attendant danger of stirring up 
chronic sinusitis to dangerous activity. Especially does the practice 
of swimming for long periods and becoming thoroughly chilled lower 
the general resistance and predispose to the exacerbation of infection 
of chronic sinusitis, which the water entering the nose and sinuses has 
already infected anew. 

Chronic neighboring foci of infection, primarily the sinuses, middle 
ears and mastoids, certainly predispose to osteomyelitis when the other 
factors for its development are present. Most writers who mention 
this point at all stress the fact that in these cases chronic sinusitis has 
existed for a long time previously and that the ensuing exacerbation 
is more virulent in its effects than simple acute sinusitis would be. This 
may be due to the fact that polyps and edematous infected mucous 
membrane offer a poor barrier to the extension of a new and virulent 
organism, so that they rapidly block the ostium, thus causing inter- 
ference with the blood supply and pressure necrosis. The same facts 
may be applied to the ear and mastoid, though the incidence in that area 
is far less than that around the sinuses. 

The general condition and resistance of the patient are, of course, 
important. A victim of grip or true influenza, the common cold, over- 
work, exposure or the like may fall a ready prey to the virulent organ- 
ism which has gained entrance. Influenza particularly causes many 
cases of sinusitis, and they are often serious. Dabney (1928) stated 
that in the past ten years influenza has been more severe and active 
and that severe sinusitis and osteomyelitis, with streptococci as the 
infecting organisms, have increased proportionately. 

Trauma is extremely important. When received externally over the 
frontal sinus, for example, it may be the cause of a locus minoris resis- 
tentiae, just as it so frequently is in the long bones, and thus allows 
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the organism already present to gain access. In many cases there i 
a history of previous trauma over or in the neighborhood of the frontal 
sinus. 

Operative trauma is another matter from the standpoint of prophy- 
laxis. By far the majority of writers on this subject unite in deploring 


the large number of cases in which osteomyelitis follows operative pro- 
cedures. Bulson (1925) spoke of fifty-five cases, of which 52 per cent 


were instances of postoperative involvement of the frontal bone, with 
a mortality of 79 per cent, and 48 per cent were spontaneous, with a 
mortality of 54 per cent. McKenzie (1913 and 1927) and Blair and 
Brown (1927) gave similar figures. 

According to Wilensky (1932), osteomyelitis follows the Ogston- 
Luc type of operation on the frontal sinus far more frequently than 
other types. Other observers have noted the same thing. Operating 
in an infected field, traumatizing the bone and, above all, the mechanical 
introduction of diseased tissue and micro-organisms into the diploic 
spaces of the neighboring healthy bone by the chisels and forceps are 
the factors to be considered. Closing the external wound tightly and 
thus allowing pressure to accumulate within the sinus further favors 
the entrance of organisms into the traumatized edges of the bone. Rasp- 
ing of walls of bone again introduces, perhaps more effectively than 
any other method, organisms and débris into the diploe of the edges 
of the bone. Campbell (1929) cited eight cases, in all of which death 
was due to osteomyelitis, and in all these cases the rasp was used intra- 
nasally before the osteomyelitis began. Why the postoperative cases 
should be so deadly and what should be guarded against will be dis- 
cussed under prophylaxis. 

The acute exacerbation of chronic infection of the sinuses has 
already been mentioned. Whether a new virulent organism complicates 
the picture or whether the combination of lowered resistance and a sud- 
den increase in virulence of the one already present occurs is a theoreti- 
cal question. ‘The important thing is that pressure necrosis, local 
pressure anemia and probably retrograde thrombophlebitis carry the 
infection beyond the boundaries of the sinus into the bone itself. 

Frontal sinusitis is the forerunner of osteomyelitis much more fre- 
quently than is infection of the other sinuses. This again is undoubtedly 
because of its anatomic situation and formation. The often diploetic 
walls of the frontal sinus, the thin layer of compact bone in the upper 
angle separating it from the diploe, the fact that its location is such 
that it is more exposed to trauma and the free communication of the 
blood vessels of its mucous membrane through the bone all make it 
potentially more dangerous than the other sinuses, which usually have 


walls of compact bone. 
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PATHOGENESIS AND PATHOLOGY 


To fully understand this subject a clear idea of the normal embry- 
ology, histology and gross anatomy of the paranasal sinuses and of the 
ear with its associated structures is necessary. This was fully discussed 
by Mosher and Judd (1933) and by Wilensky (1932 and 1933), so that 
a repetition is unnecessary. However, the work done by Furstenberg 
(1931) bears emphasis; he found in making sagittal sections of fifty 
skulls that in most cases the frontal sinuses are lined by a thin layer of 


compact hard bone, while in the remainder there is spongy bone in 


both the anterior and the posterior wall close to the mucous membrane. 
He (1934) has also emphasized and demonstrated beautifully by roent- 
genograms of injected specimens and by other means the fact that the 
greater share of the blood supply of the cranial vault comes from dural 
arterial branches and that the venous drainage is largely through similar 
channels. He has also shown that some of the veins of the mucous 
membrane of the frontal sinus drain through the posterior plate and 
into the dural veins. 

With these facts in mind it is easy to see how the infection can 
spread from the sinuses into the bone and intracranially. The remark- 
able fact is rather that such complications of sinusitis and surgical 
intervention on the sinus do not occur more frequently. 

Direct invasion of canaliculi and medullary spaces undoubtedly 
occurs in some of the cases, especially the postoperative ones. The 
trauma and devitalizing of bone, the infected field and the forcing of 
this infected material directly into the diploic spaces by curetting and 
chiseling in cases in which the anterior walls are diploic are surely enough 
to give the infection of the bone a good start. From this beginning 
it is easy for the organisms to spread further through the medullary 
spaces and along the veins of Breschet and the lakes of Trolard and 
again through communicating venous channels extradurally and extra- 
cranially. Here, too, I should mention the fact that infection can travel 
through compact bone, as shown by McKenzie; this could only occur 
by means of organisms traveling through the haversian canals. Mosher 
and Judd (1933) point out in this connection that suture lines are but 
a poor barrier to the spread of the infection. 

The other chief route of spread is through the vascular channels. 
This may be by means of the arterial system, proximal or distant in 
origin, or by means of the venous system. Probably the latter is more 
common. Wilensky (1932) described the anatomy of the arterial 
branches in the accessory sinus neighborhood and explained on the basis 


of arterial thrombosis secondary to injury the cases of localized seques- 
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tration of bone in this neighborhood. Distant foci of infection may, oi 
course, liberate infected emboli which rarely cause osteomyelitis of th: 
skull. 

The venous route is probably the more usual one. Retrograd 
thrombosis may progress into the neighboring bone or into the extra 
dural network, whence it may spread as described. This explains 
logically, according to Furstenberg (1931), the frequent isolated islands 
of osteomyelitis in advance of the principal lesion, the occasional 
advance of the process in the inner table beyond that of the external 
table and the presence of para-osseous abscesses. Postmortem obser- 
vations have shown the spread of thrombophlebitis and of extradural 
exudate, which separates the bone from the dura and thus destroys 
most of its nutrition, ahead of the osteomyelitic process, as shown 


microscopically. 


The types of osteomyelitis should be clearly differentiated. So 


much confusion has arisen because this is not kept in mind that it 
would always be well to speak of the clinical classification when one 
discusses this subject. The cases may be divided into two chief groups, 
those of the localized type and those of the rapidly spreading type. 

The former type may be merely a small perforation due to pressure 
of pus within a sinus. It heals well and is usually not dangerous unless 
the site of perforation is on the intracranial side of the sinus, in which 
case an extradural abscess forms if the frontal sinus is the source, or 
meningitis develops if the sphenoid sinus is involved. The ethmoid 
sinuses occasionally break into the orbit and an orbital phlegmon 
develops. This type may, however, spread relatively slowly and finally 
sequestrate and heal. Occasionally, considerable areas may be extruded 
or may be surgically removed in these cases when a period of quiescence 
is reached. These are the kind that are diagnosed by roentgenograms in 
plenty of time and may be rather leisurely treated in a conservative 
manner. 

The rapidly spreading type may be the result of a sudden change 
in the activity of the localized type, or it may originate directly from 
severe sinusitis. Depending on its point of origin, death often comes 
sooner or later from meningitis, sinus thrombosis with infection of the 
blood stream, or exhaustion. There are practically no limits to its 
spread unless something is done to stop it. When it reaches the base of 
the skull with its numerous foramina and its inaccessibility, terminal 
meningitis quickly supervenes. 

The gross appearance of the osteomyelitic bone in successive stages 
is as follows: (1) early, there are no changes; (2) the diploe is 
hyperemic, with drops of pus exuding here and there from sections; 
(3) in about ten days the bone becomes soft, the medullary spaces exude 
much pus and are filled with granulation tissue and occasional thrombosed 
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veins, as shown by section ; (4) the bone becomes hemorrhagic and later 
dark, and para-osseous abscesses, which dissect the dura and periosteum 
from the bone, occur, and (5) finally, sequestration occurs. The dura 
resists well at first, being covered by granulations, but later it may break 
down if no evacuation of pus occurs. 

Microscopically there may be observed in the order given: (1) 
edema of the myeloid tissue, (2) inflammation, (3) resorption of bone, 
granulation tissue and pus, (4) sequestration, (5) osteoclasts and osteo- 
blasts in the bone and (6) invasion of the haversian canal system. 
Mosher and Judd have published beautiful photomicrographs to illus- 
trate these various pathologic changes. 

Otogenic osteomyelitis is much more rare than that of nasal accessory 
sinus origin. Why this should be the case one can only theorize. 
Wilensky (1933) said that the anatomic structure of the ear and 
mastoid and the character of the manipulations in a mastoidectomy are 
the important factors that make it less frequent. Boyd-Snee (1922) 
reported two hundred and sixty-six cases of osteomyelitis of the temporal 
bone. Surely there must be room for doubt here; probably the differ- 
ence of opinion as to what constitutes a true osteomyelitis again enters 
the story. Kopetzky’s (1930 and 1933) and Kopetzky and Almour’s 
(1930) definition, which is the usually accepted one as I understand 
it, is that for true osteomyelitis to exist there must be involvement of 
diploic bone spaces and medullary tissue as well as of the bone itself 
but that the usual coalescent mastoiditis with breaking down of bony 
partitions is osteitis. Eagleton (1930) stated that one must carefully 
differentiate true osteomyelitis of the petrous portion of the temporal 
bone, which can occur only in diploic bone, from the coalescent osteitis 
of which Kopetzky spoke. He further classified osteomyelitis of the 
temporal bone into an acute hemorrhagic type, which is rare and 
usually fatal, and a chronic suppurative and reparative type with peri- 
ostitis of the apex and also a medullary infection. Possibly the throm- 
botic type of mastoiditis would go on to osteomyelitis of the temporal 
bone were it not opened and drained surgically. Druss (1931) stated 
that Zuckerkandel, in a series of two hundred and fifty skulls, found the 
mastoid to be pneumatic in 36.8 per cent, diploic in 20 per cent and 
mixed in 43.2 per cent. 

Perhaps a true localized osteomyelitis of the mastoid occurs oftener 


than physicans think. Clinically, however, this is of little importance, 


for the disease shows little tendency to spread through the bone, either 
because of developmental barriers or because surgical procedures are 
usually done early or both. Spread to the soft tissues contiguous to it is, 
however, fairly common. Neuman (1907) stated that the tendency of 
infections of the antrum and the middle ear is to spread to the following 
areas in order of frequency: (1) the mastoid, (2) the fossa sigmoidea. 
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(3) the tegmen tympani et antri, (4) the petrosa and (5) the posteri 

limb of the external horizontal canal and the carotid canal. Eagleton 
(1930) stated that osteomyelitis of the petrous apex is caused by inva 
sion through the labyrinth, through the suprapetrous veins or throug! 
the anterior or posterior chain of cells. 

When the osteomyelitis changes to the rapidly spreading type in the 
squamous portion of the temporal bone, it acts much like that arising 
from the sinuses. It may involve the whole calvarium and be fatal. Bar 
(1915) reported two such cases, and case 3 of my group illustrates 
this type well. 

Here I shall say a word about the complications of osteomyelitis 
In the group involving the paranasal sinuses the principal ones in order 
of frequency are: extradural abscess, meningitis, thrombophlebitis, 
cerebral abscess, pachymeningitis, meningo-encephalitis and intradural 
abscess, according to Gerber (1909). Other observers’ results vary some 
what, but in general that is the usual order. Often two or more of thes« 
complications coexist or precede one another. The course is frequentl) 
osteomyelitis, external pachymeningitis with extradural abscess forma- 
tion, arachnoiditis followed by further spread inward to form an 
abscess of the brain, a frank generalized or localized meningitis or 
thrombophlebitis. 

In the otogenic group complications similar to those mentioned may 
occur if the osteomyelitis spreads into the vault, or abscesses may form in 


the sphenomaxillary fossa, the stylomaxillary fossa, the roof of the 


nasopharynx or the region of the posterior aspect of the occipitobasilar 
bone or on the inferior aspect of the occipital or temporal bone. 


BACTERIOLOGY 


There is not much to be said about the bacteriology of the condition, 
except to mention the usual organisms found. Many case reports do 
not mention the organism found ; hence knowledge of the direct etiologic 
factors is incomplete. However, in those reports which do mention the 
infecting organism present, Woodward found 70 per cent due to Staph 
pyogenes-aureus and showed also that the mortality in these cases was 
only 21 per cent. Streptococci were found in 25 per cent, and all the 
patients died. Pneumococci were present in the remaining case, and 
the patient recovered. 

sacteriologic studies were reported for five of the six cases summar- 
ized in this paper. Four of them showed staphylococci—Staph. albus 
in three and Staph. aureus in one. Culture in one of these instances 
showed Str. haemolyticus together with the staphylococcus. The only 
patient with a pure streptococcic infection died. This would tend to 


bear out the figures. 
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Watkyn-Thomas and McKenzie (1929) reported one case of spread- 
ing osteomyelitis of the malar bone and maxilla in which culture showed 


« coliform bacillus and a streptococcus. They suggest that there may 
be some cases in which symbiosis is a factor. 


SYMPTOMATOLOGY AND COURSE 

The clinical course and symptomatology of osteomyelitis of the 
skull are exceedingly variable. The cases must be divided into several 
groups to be considered intelligently. After the broad classification, 
which was mentioned in the section on pathology, one should distinguish 
primarily an acute and a chronic type. The latter is usually known as a 
localized form and can be divided into a simple perforating type and 
the ordinary localized type. 

The former of these two is self-limited and simple to treat, though 
it is occasionally followed by serious complications. Pain and pyrexia 
may occur singly or together, or both may be absent. Usually it 
accompanies chronic sinusitis. When it occurs in the external walls 
or the floor of the frontal sinus, it is easily diagnosed, opened and cured. 
When it begins in the sphenoid or the ethmoid sinus and breaks through 
into the nasal cavity, it may be missed entirely and go on to spontaneous 
cure. On the other hand, orbital cellulitis or meningitis may ensue if the 
roof or the lateral walls of these sinuses are involved. 

The ordinary localized type is characterized usually by an insidious 
onset and later by pyrexia, local pain and tenderness, doughy swelling, 
general malaise, restlessness, occasionally chills and rarely nausea and 
vomiting. Conservative treatment followed by drainage may cure it, 
or it may later go on into the diffuse type. 

The acute or diffuse type is characterized by severe headache, which 
cannot be definitely localized and which is worse at night, so much so 
that large amounts of sedatives are necessary to give the patient any 
sleep. In these cases too, the edema and the fluctuating areas, which 
are known as Pott’s puffy tumors, may both be present or absent. When 
present together with the other signs and symptoms, they are diagnostic. 
Pyrexia is the rule, and the temperature tends to remain moderately 
elevated, the curve having a saw-toothed appearance. Malaise, restless- 
ness, increased pulse rate and leukocytosis are present. 

Finally, there is a form known as the fulminating type, which 
fortunately is rare. The aforementioned symptoms are all intensified, 
and chills, hyperpyrexia and marked evidences of toxemia are present. 
Death occurs in a short time—in from one or two days to a week or two. 
This is probably due to the severe toxemia together with a rapid spread 
to the meninges. 

The course varies tremendously, depending on the type of infection 
and the defense mechanism of the body. As noted, the patient with 
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fulminating osteomyelitis may die in a few days; however, as a rul 
osteomyelitis is a slow disease even in the acute cases. Months m: 
elapse before a cure is effected or death occurs. In some cases t! 
infection has smouldered for a year or more. 

Cyclic exacerbation is especially characteristic, as pointed out | 
Yerger (1931). The patient seems to be progressing nicely, when sud 
denly the temperature, pulse and leukocyte count increase and an abscess 
may or may not make its appearance under the scalp. Repeated opera 
tions are the rule in the progressive type. Each time the operator feels 
that he has eradicated the disease, he is disagreeably surprised to find 
further extension occurring after a lapse of weeks or months. Even- 
tually, as a rule, unless the operator gets well ahead of the disease 
process, the patient dies of basilar meningitis, abscess of the brain, or 
the septicemia which follows thrombosis of the cranial sinuses. 

The complications may be briefly mentioned again. Abscesses are 
the commonest; they may occur subperiosteally, within the orbit or 
extradurally if originating from the frontal bone; within the orbit if 
coming from the ethmoid sinus, or in the pterygomaxillary fossa if 
sphenoid in origin. They may be extradural, intradural, or cerebral. 
The extradural abscess so often accompanies the spreading type of 
osteomyelitis that Furstenberg (1931) called it a feature rather than 
a complication of the disease. Often at operation or at postmortem 
examination extradural abscesses are found far in advance of the 
lesions of the bone. Pachymeningitis, leptomeningitis, thrombophlebitis 
or meningo-encephalitis may occur. 

Mosher and Judd (1933) emphasized the fact that the roentgeno- 
gram is not a good guide to follow in osteomyelitis of the skull and 
that it usually is about ten days after clinical signs show progression 
before the roentgenogram reveals changes. This, of course, applies to 
the spreading type only. They further state that the external edema 
of the forehead is a reliable guide to the extent of osteomyelitis of the 
frontal bone. This is probably true when the sign is present, but when 
it is absent it by no means rules out osteomyelitis. 

Those who wish more detailed studies of the symptomatology and 
course in individual cases are referred to Bulson (1925), who sum- 
marized briefly and gave the sources for fifty-five cases of osteomyelitis 
of the frontal bone. 

DIAGNOSIS 


In the typical case the diagnosis should be easy to make, especially 


in the chronic cases, with the aid of the roentgenogram. The important 
thing is to keep the possibility of such a condition in mind when 
one is dealing with sinusitis and otitic infections. 
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Fluctuating distant swellings, advancing edema, persistent low grade 
septic pyrexia, leukocytosis, pain, headache and the other symptoms 
mentioned are practically pathognomonic of osteomyelitis in this area. 
If this picture is followed by subsidence with cyclic exacerbation, it 
makes the diagnosis that much surer and should immediately call for 
roentgen examination of the suspected part for diagnosis and extent 
and to show the anatomic peculiarities of the bone. 

However, when the symptoms come on so suddenly and alarmingly 
as to suggest a fulminating type, one cannot wait for roentgenograms but 
must rely on the signs and symptoms. 

The history is, of course, important. Preexisting disease of the 
sinuses or the ear with a present exacerbation is of undoubted value 
in diagnosis. 

The Wassermann test and the tuberculin test may help to eliminate 
specific diseases. The lumbar puncture may help when an intracranial 
lesion is suspected, and blood cultures should be taken when evidences 
of thrombophlebitis with infection of the blood stream are present. 

Severe acute sinusitis, with much swelling of the soft parts must 
be differentiated from osteomyelitis by the history, course, limitation or 
spreading of edema, distant abscesses, etc. 


PROGNOSIS 


One fact stands out clearly from the confusion—the percentage 
of mortality in the group of reported cases is high. This is a serious 
lesion. That there is so much confusion in the statistics quoted is 
due in great part to the fact that there is no clear distinction between 
the low grade chronic self-healing types and the rapidly spreading 
type of osteomyelitis. It is probably true that in most of the cases 
reported in the literature the process has been of the rapidly spreading 
type. For this reason the following figures give a much gloomier outlook 
for this disease entity than they would if all cases of osteomyelitis of 
otitic or accessory nasal sinus origin were included. Bulson (1925) 
reported fifty-five cases, in 52 per cent of which the osteomyelitis fol- 
lowed operation on the frontal sinus, with a mortality of 79 per cent. 
In the other 48 per cent the condition was spontaneous, and these had 
a mortality of 54 per cent. McKenzie (1927) collected sixteen cases 
with a mortality in the postoperative group of 70 per cent and in the 
spontaneous group of 30 per cent. Blair and Brown (1927) stated that 
the mortality for the cases treated conservatively was 35 per cent and 
that for those treated radically was 65 per cent. 

From these figures one may safely deduce that those cases in which 
the condition develops postoperatively offer a far more serious prognosis 


than those in which it develops spontaneously. Further, one may ir 
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general say that conservative treatment is safer if one includes 
cases, but probably this will not hold true for the instances of a rapid) 
spreading process. The cases of low grade chronic self-healing ostev- 
myelitis with an organism of low virulence and a good body defense 
mechanism obviously offer a far better prognosis, especially if the 
treatment is conservative. However, it is vitally important that one 
try to decide promptly which type one is dealing with. 

Otogenic osteomyelitis, while rare compared to that arising from 
the sinuses, is serious and is usually of the spreading type when it 
occurs in the squamous bones. When the osteomyelitis occurs in the 
petrous part of the temporal bone, the diagnosis is harder to make 
and meningitis supervenes more readily. 

The type of organism, as noted in the section on bacteriology, 
markedly affects the prognosis. It would appear that when a strepto- 
coccus is the offender, the prognosis is extremely bad regardless of 
treatment. The patient’s resistance is, of course, of paramount 
importance. 

After all the pathologic tissue has been removed and the spread 
of infection has been arrested, one must consider the problem of regener- 
ation of bone. The usual teaching has been, and in many places still is, 
that regeneration does not occur in the cranial bones. That this is wrong 
has been proved by numerous men especially familiar with this field, 


notably Furstenberg (1931). He cited examples of prehistoric skulls 


which show trephine openings with evidences of filling in, cases of 
depressed fracture of the skull in which the depressed bone has reunited 
with the surrounding bone, evidences of regeneration after secondary 
mastoidectomy, Cushing’s case of regeneration of bone in a patient on 
whom he had done a previous cerebellar decompression, and eight of his 
own cases in which recovery occurred, with excellent and complete 
regeneration. 

Since that time (1931) he has observed the same thing in a number 
of other patients. This, of course, occurs only slowly, taking from 
one to five years for complete regeneration. Furstenberg (1934) 
expressed the belief that a serious infection retards the process and 
that a mild low grade infection stimulates the healing of bone. This 
would explain the fact that brain surgeons often find trephine holes 
in the skull many years after the operation, without evidence of repair 
In these cases infection is usually absent, because they work, as a rule, in 
a sterile field, while in the operations for osteomyelitis the field is, of 
course, already infected. 

Furstenberg further stated that either the dura or the periosteum 
can form new bone; also that any connective tissue cells can do it if 
bone dust is present. 
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A plastic surgical procedure, one or two years after the patient 
is well, can easily repair any unsightly scars. It must not be attempted 
too early, because it may stir up a latent organism in the tissues to 
renewed activity. 

PROPHYLAXIS 

Since in by far the majority of cases osteomyelitis of the skull 
develops from the frontal sinus and more frequently postoperatively 
than spontaneously, physicians should ask themselves, in treating disease 
of this area more than any other, how urgent the operation is, and should 
realize its dangers. This holds much more in the cases of acute 
sinusitis, for which one should never operate unless conditions demand 
it imperatively. If one is forced to operate, one should act promptly 
but should be as conservative as possible, being satisfied with a small 
opening for drainage until the acute inflammation subsides. 

The periosteum over the frontal plate should not be elevated more 
than is necessary for removal of the anterior sinus wall. The diploe, 
if present in the upper anterior wall, should not be opened if it can be 
avoided. If they are found open after the anterior wall has been 
heveled, as it should be in the Killian type of operation, it would seem 
wise not to suture the wound tightly but to keep it open freely with 
drains and then allow it to granulate in later. Furstenberg (1931 and 
1933) has emphasized this point, feeling that pressure within a tightly 
closed sinus might force infection into the opened and bruised diploic 
spaces. The Jansen or Lynch operation would on this account seem 
preferable to the Killian operation. McKenzie (1913) stated that osteo- 
myelitis more frequently follows the Ogston-Luc operation than the 
Killian operation. This he attributed to poorer drainage in the former 
type. Probably the rasping and curetting, mostly by sense of touch, 
also contributed to this frequency. 

McKenzie (1913) made further recommendations to the effect that 
all involved sinuses must be drained, though in the cases of acute 
involvement as conservatively as possible, that the curet should never 
be used forcibly on the walls, that the osteoplastic flap method of 
Watson-Williams preserves the blood supply of the anterior wall and 
is therefore preferable and, lastly, that those who are too extremely 
conservative and never do a radical operation on the frontal sinus may 
occasionally allow osteomyelitis to occur because they did not operate 
when the indications were imperative. 

Dabney (1928) stressed the fact that many times there is failure to 
remove all necrotic material at the operation and expressed the belief 
that this is the greatest cause of subsequent osteomyelitis, because the 
necrotic material is pressed against the raw injured edges of the bone, 
which are temporarily deprived of their blood supply. Also, as noted, 
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he expressed the opinion that tight closure gives anaerobic organisis 
a good culture medium. He stated that there have been many more 
streptococcic infections in the last ten years and that these especially 
demand free open drainage after operation. This is equally true j 
mastoid infections. 

Campbell (1921) cited eight cases, in all of which the rasp was used 
and in all of which death occurred. Certainly it is undeniable that the 
rasp used in an infected field is far from an ideal instrument. It rubs 
infection directly into the traumatized bone, and if it is used intranasally, 
as is usually the case, the field is obscured and drainage is often poor 
Especially to be condemned are repeated intranasal operations at short 
intervals in the same area. 

Prophylaxis with respect to osteomyelitis arising from infections 
of the ear is of limited value. Natural barriers are in favor of the 


physician who operates in this locality. However, it may be mentioned 


that a radical extensive operation performed in the presence of an 
acute exacerbation of a chronic infection is perhaps more likely to be 
followed by osteomyelitis than are a simple one first and a radical one 
later. 

Again, as mentioned in the section on etiology, swimming and 
overexposure with chilling of the body and especially these two combined, 
should be forbidden patients who have chronic sinusitis. In a fair 
number of cases spontaneous osteomyelitis arises from the exacerbations 
of sinusitis thus caused. 

TREATMENT 

Marked differences of opinion, with a multiplicity of suggestions 
as to treatment, are noted in literature on this subject. This is usually 
the case when a subject is poorly or incompletely understood, and the 
cases are relatively so few that any one man has not the requisite num- 
ber on which to base conclusions. However, from the voluminous 
material on this subject, one may discern two principal methods of treat- 
ment: One group feels sure the early radical treatment offers the only 
hope of saving the patient, while the other group feels just as sure 
that conservatism will win. One cannot help but believe that a great 
share of this difference of opinion is due to the fact that the conserv- 
ative men have happened to deal principally with the slower localized 
type of osteomyelitis, while those who advocate radical treatment have 
treated mostly the rapidly spreading type. If careful study reveals the 
type of osteomyelitis, one can act accordingly and feel that the patient 
is receiving the best possible care. 

The treatment falls naturally into three chief types: radical, con 
servative and medical or supportive, which should be employed in addi- 
tion to either of the first two. 
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The radical treatment in properly selected cases consists essentially 
of thorough and wide removal of all diseased bone and a portion of 
the surrounding healthy bone, draining of all abscesses, removal of all 
necrotic tissue and wide open drainage. Most writers on this subject 
express the belief that it is best to begin by making a large incision 
from the glabella up into the hair line or farther, with lateral exten- 
sions through both eyebrows in the case of infection of the frontal 
bone; this is followed by grooving through healthy bone 1 inch 
(2.5 cm.) or more beyond macroscopic evidence of disease and then 
working downward into diseased bone and removing it thoroughly, 
exposing the dura all the way. McKenzie (1913 and 1927) stated that 
the longitudinal sinus can be separated from the bone with comparative 
ease ; therefore, one may cross the midline boldly if necessary. I have 
found this to be true in the cases reported in this paper. He further 
suggested resterilizing instruments if one must proceed from diseased 
to healthy bone. Furstenberg (1933) has warned against allowing the 
periosteum and the dura to come in contact after the operation because 
pockets of pus will form and eventual pachymeningitis and leptomenin- 
gitis or abscess of the brain may result. He recommended packing the 
entire wound wide open for from three to five days, with gauze soaked 
in acriflavine hydrochloride and following this by the Carrel-Dakin 
treatment every two hours. 

Often, by necessity, the operation must be done in two or more 
stages because of the extent of the disease and of the shock and hemor- 
rhage which accompany it. Blood transfusions should be given as a 
preliminary to operation and after it if indicated. They should also be 
given in the intervals between operations. At the first sign of extension, 
further operation is demanded and should be done promptly, again 1 
inch (2.5 cm.) beyond the infected bone. Making gutters or trenches 
in the healthy bone through the external table does not limit its spread, 
according to most authorities. In case 1 of this series, however, such 
a trench was made at the first operation; two weeks later the bone 
distal to the trench was found mottled and whitened and was removed ; 
there was no extension beyond the trench. 

The following quotation from McKenzie (1913) gives his views 
forcibly: “Once osteomyelitis has set in, the only chance of saving the 
patient’s life lies in the prompt and entire removal of the diseased 
bone. The sacrifice of large sections of the bony cranium need arouse 


no apprehension, for if the case recovers, the defect will be made good 


very largely by osseous regeneration.” 

The conservative method consists essentially of draining abscesses 
as necessary, of operating only when it appears clearly indicated, that 
is, if possible waiting until acute infection has subsided somewhat, and 
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then being content with removal of sequestrums and most of thx 
infected bone, of not stripping the periosteum more than necessary, o1 
searching for extradural abscesses, of not curetting and not incising th« 
dura until one is sure that there is an abscess of the brain which has 
become well localized. If possible, one should find the fistulous tract 
leading to it and drain through that. Blood transfusions and other 
supportive treatment are also employed in conjunction with this method. 

Supportive treatment consists of: (1) blood transfusions, first and 
most important, especially immunotransfusions, prepared by injecting 
killed cultures of the specific organism recovered from the wound into 
the donor prior to transfusion, (2) the administration of a 50 per cent 
aqueous solution of iron and ammonium citrates twice a day or reduced 
iron, 0.6 Gm. twice a day, (3) heliotherapy and application of 
ultraviolet and infra-red radiation, (4) administration of vaccines and 
antitoxins (a number of observers say that they have found them use- 
less), (5) use of preparations of cod liver oil, (6) feeding of nutritious 
easily digested food, (7) application of massage and heat and (8) elimi- 
nation and general hygienic measures. 

Most of the observers favor radical treatment plus the supportive 
measures noted. Dixon (1934), Hastings (1931) and Blair and Brown 
(1927) have been the chief proponents of conservatism, claiming that 
the results are better and giving some rather impressive case reports 
to substantiate the claim. Fletcher Woodward (1930) in general 
expressed a conservative attitude but advised that if Staph. pyogenes- 
aureus is found radical surgical intervention is necessary. 

Other measures that have been suggested are dressings of bacterio- 
phage (Furstenberg, 1933), administration of a colloidal silver prepa- 
ration daily, and rubbing all raw edges of bone with bismuth-iodoform- 
paraffin paste at the time of operation (McKenzie [1913]), opening of 
all other infected sinuses at the time the osteomyelitic process is 
attacked, using mercurochrome 220, methylrosaniline, iodine and alco- 
hol in the wound and intravenous dye therapy. 

Dolman (1934) suggested the use of staphylococcus antitoxic serum 
in those cases in which the process is due to staphylococcic infection. 
He has had a number of cases in which osteomyelitis and other infec- 
tions of this type responded well to this therapy if used intravenously 
and intramuscularly and early. He stated that there is evidence to show 
that the severity of certain types of staphylococcic infection is due to 
the formation of a leukocidal and plasma-coagulating exotoxin in vivo 


by the infecting micro-organisms. Therefore, he reasons that the anti- 


toxin is a good therapeutic aid. 
I understand from a conversation with Dr. G. M. Coates that Wood- 
ward has used some of the serum which Dolman uses and is encouraged 
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by the results. This may become a valuable aid in these cases, espe- 


cially if the serum can be made more potent. Dolman is continuing his 


work along these lines and further encouraging results may be hoped 
for. 

Kopetzky (1933), Kopetzky and Almour (1930) and Eagleton 
(1930), while describing different clinical pathologic entities, expressed 
the belief that surgical drainage of infections of the petrous tip is 
necessary and entirely feasible. Their routes of approach differ, but 
they accomplish a similar purpose in each case—they drain the infection 
of the petrous tip. The cases Eagleton reported were apparently 
instances of true osteomyelitis—an infection of the bone marrow ; those 
that Kopetzky reported were instances of infection of the bone and the 
mucous membrane of the pneumatized spaces. 

Jacques (1915) reported three cases of infection of the ear and mas- 
toid which drained into the pharynx. He suggested that in cases with 
suboccipital abscess, in addition to removal of necrotic bone, one 
resect the mastoid tip, raise the periosteum of the inferior aspect of 
the occiput and tie the occipital artery in an effort to guide the pus to 
the pharynx, where drainage quickly resulted in cure in these three 
cases. 

Treatment of the complications must be governed by individual 
requirements. If one suspects that there is an abscess of the brain, spinal 
puncture may help to decide when to operate. Pus cells in the spinal 
fluid indicate meningeal irritation; after the initial rise in the count it 
is better to wait until another spinal tap shows a count of from two to 
four cells before one opens the abscess of the brain. When there is no 
reason to suspect abscess of the brain, an increase of cells in the spinal 
fluid may indicate that operation is necessary to remove dead bone and 
to drain extradural abscesses. 

Other abscesses must, of course, be drained as indicated. Septic 
thrombophlebitis demands the same treatment in other cranial venous 
sinuses as it does in the sigmoid sinus, that is, opening and drainage. 

During and after convalescence, tonic treatment is indicated to help 
build up the patient’s strength and to hasten osteogenesis. Heat, light 
and massage are of value at this time. 


CONCLUSIONS 
The conclusions drawn from the literature and the cases reported 
are as follows: 
1. In the majority of cases osteomyelitis of the skull follows sur- 
gical intervention and is also more serious from a prognostic stand- 
point than that which arises spontaneously. 
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2. It is suggested that for clarity and a better understanding of 
osteomyelitis of the skull the condition be properly classified, especi- 
ally when one is discussing treatment. 

3. The insidious onset, masking the real gravity of the disease, is 
emphasized. 

4. One should never operate on the sinuses unless the indications 
are clearcut, but when necessary one should operate promptly and 
expose adequately for good drainage. 

5. One should respect nutrition of the bone and not leave confined 
pus or necrotic material. 

6. One should avoid the use of any instrument that rubs infected 
material into rough edges of bone, such as the rasp or the curet. 


7. The condition should be classified into the localized, or self- 


limited, type or the progressive type as soon as possible, so that appro- 


priate treatment may be instituted early. 

8. When radical treatment is necessary, one should use it promptly 
and thoroughly, in stages if necessary. 

9. Transfusions should be given preoperatively, postoperatively and 
intercurrently ; the immunotransfusion is especially recommended. 

10. Supportive treatment should not be forgotten, regardless of the 
active treatment. 

11. Regeneration of bone in cranial defects is usually good, though 
it may take several years. 
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USE OF THE GALVANIC CURRENT IN THE 
TREATMENT OF ATROPHIC RHINITIS 
AND OZENA 


FURTHER OBSERVATIONS 


JOSEPH S. STOVIN, M.D. 


NEW YORK 


I wish to give some further observations on the use of the galvanic 
current in the treatment of atrophic rhinitis and ozena.’ 

Simple atrophic rhinitis must be differentiated from ozena. The 
clinical symptoms presented by the two diseases differ more in degree 
than in character. Atrophic rhinitis is characterized by an excessive 
dryness of the nose and a diminution or loss of the sense of smell. It is 
often observed with nasal infection and after intranasal operations, 
especially after the removal of the turbinates. The mucus clings to the 
membranes, often forming crusts on the posterior surface of the nose 
and nasopharynx. Secondary to this there may be chronic irritation 
of the pharynx owing to the failure of the nasal mucosa to humidify 
and temper the inspired air properly. Histologically the outstanding 
feature is the loss of the cilia of the normal stratified columnar 
epithelium which covers the respiratory portion of the nasal cavity. 
There are a diminished blood supply and a thinning of the mucous 
membrane, with a loss of elasticity. The usual lymphocytic infiltration 
observed in chronic infections is present. No involvement of the under- 
lying bony structures occurs. 

In ozena, a clinical entity of unknown origin, the symptoms are a 
more marked dryness and crusting, with a characteristic foul odor. 
There may be no involvement of the sinuses, nor does it follow intra- 
nasal operations. Anosmia is marked. Pathologically, in addition to 
the loss of cilia and thinning of the mucosa, there is marked fibrosis. 
Thickening and narrowing of the blood vessels occur, resembling 
obliterating endarteritis. There is also involvement of the underlying 


bony structures, consisting chiefly in resorption of the osseous portions 


of the turbinates and resulting in a marked increase of space in the 


nasal cavities. 

1. Stovin, Joseph S.: A Treatment for Atrophic Rhinitis, Arch. Otolaryng. 
14:618-619 (Nov.) 1931; The Use of the Galvanic Current in Atrophic Rhinitis, 
Arch. Phys. Therapy 14:345-347 (June) 1933. 
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The prognosis for a complete cure of either of these conditions is not 
good, though atrophic rhinitis has been helped by eradicating the under- 
lying nasal infection or by sending the patient to a more favorable 
climate. In cases in which the turbinates have been removed, success 
ful treatment is more difficult. 

In ozena the prognosis is poor, and my efforts are directed toward 
symptomatic relief, with emphasis on general treatment in addition to 
the amelioration of the distressing local symptoms. 

From the present knowledge of the pathologic picture in atrophic 
rhinitis and ozena it is evident that to treat such conditions successfully 
one must improve the blood supply to the nasal mucosa. In other words, 
vasodilatation must be obtained. 

The local treatment that has proved most satisfactory to me in the 
past ten years, both for atrophic rhinitis and for ozena, is the use of 
the galvanic current. 

Up to one year before the time of writing I depended solely on the 
stimulating effect of the current on the mucous membranes and nerve 
endings and not on the chemical effect of any medicinal agent, such as 
zine sulfate, driven into the membrane by the current. 

The stimulation of the mucous membrane produced by the galvanic 
current tends to restore its normal physiologic function. In ozena, even 
after one or two treatments, there is a disappearance of the foul odor. 
This treatment of course does not narrow the nasal cavities, but it 
restores the membranes to a healthier appearance and improves the 
sense of smell. 

Some time ago my attention was directed to a drug called mecholy!] 
(acetylbetamethylcholine chloride), which is described as a dilator of 
the peripheral vascular system. It has been advocated and used with 
apparent success in Raynaud’s disease and in thrombo-angiitis obliterans, 
being administered both by mouth and locally by iontophoresis. As in 
ozena and to a lesser extent in atrophic rhinitis, there is endarteritis 
with narrowing of the blood vessels and a diminution of the blood 
supply, I decided to apply mecholyl by iontophoresis in the nose in a 
series of patients. 

The method I used is exactly the same as that which I have descrived 


previously, simply substitution of a solution of mecholyl for a physio- 


logic solution of sodium chloride. 

Before the galvanic current is applied, the nose is thoroughly 
cleansed by the wet suction method, a warm physiologic solution of 
sodium chloride being used. The fluid is run into one nostril, the head 
being lowered, while the patient says “K-K-K,” and the return flow is 
sucked from the other nostril into a suction bottle. The nasal tips are 
alternated several times during the procedure, so that the nose will be 
thoroughly cleansed of all mucus and crusts. Each nasal cavity is then 
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packed completely with successive layers of strips of absorbent cotton 


which have been dipped in the mecholyl solution, care being taken to 
surround the turbinates as much as possible. 

The electrical apparatus required is the simple galvanic wall plate 
with a positive and a negative pole. Any galvanic machine capable of 
delivering a smooth galvanic current may be used. 

In using mecholyl, the active electrode is the positive pole because 
mecholyl is an alkaloid with a positive charge. Therefore I attach the 
positive pole to the protruding nasal packing and the negative or inactive 
pole to the patient’s arm. (When a physiologic solution of sodium 
chloride is used to obtain the effects of the galvanic current with no 
drug, it is my practice to alternate the poles on successive treatments. 
The negative pole is a vasodilator, but the positive pole has a stimulating 
effect on the nerve endings. ) 

The current is turned on, and the rheostat is moved up very slowly 
until the patient experiences a peculiar salty taste in the mouth. From 
15 to 20 milliamperes for about twenty minutes is the usual treatment, 
an aqueous 1: 500 solution of mecholyl being used. 

On removing the nasal packing one is impressed by the appearance 
of the mucous membrane. It is red and moist and much healthier look- 
ing than before the treatment. 

These treatments are given on an average three times a week in the 
beginning, the frequency decreasing as improvement is noted. 

In most cases of ozena, the loss of the foul odor after this procedure 
is striking. In simple atrophic rhinitis a notable result is the restoration 
of the sense of smell. 

However, on careful analysis of the results obtained with mecholyl 
and comparison of them with those observed with the use of a physio- 
logic solution of sodium chloride, I am forced to the conclusion that 
there is no appreciable difference, that mecholyl as a medium is no more 
effective than sodium chloride and that the benefit derived from this 
treatment is due to the galvanic current itself. 


151 Central Park West. 





Clinical Notes 


NEW IMPROVEMENT FOR DIAGNOSTIC ILLUMINATING 
INSTRUMENTS 


Louis K. Pitman, M.D., New York 


In standard diagnostic illuminating instruments, such as the otoscope and th 
proctoscope, the lamp partially obstructs vision and surgical manipulation. I have 
therefore improved such an illuminating instrument, which permits by simpk 
manipulation the change of the relative position of the lamp within the sight opening 
That is, in a simple and practical way I can shift my lamp to a place where it 
will not interfere with my sight or impede my surgical manipulation and yet wil 
give good illumination. 








\ 
“\ 
“ 
“ SL 
~\ A 
Cross-section of the stage of the otoscope head. JL indicates the lamp, PB the 
collar which holds in place the cam (A), 7 the sight opening and D a tightening 
screw to prevent the cam from rotating. 


I do not employ a swivel arrangement of either the lamp or the stage of the 
instrument, such as is now in use in certain types. My arrangement is simpler 
and more stable and affords a greater play. 

The stage of the head of the instrument consists of a collar (B) which holds 
in place a cam (4). The cam is rotatable within the collar in the direction of the 
arrows. When the cam is rotated, the sight opening (7) rotates in a circular 
manner, therefore constantly changing its position with relation to the lamp (ZL). 
In this manner the sight opening can be so placed as to afford the best view 
without any obstruction from the lamp. (D) is a screw, which when tightened 
will prevent the cam from rotating. 


115 West Eighty-Sixth Street. 
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FRAGILITAS OSSIUM WITH OTOSCLEROSIS AND 
BLUE SCLERA 


Report of a Case 


AvBerT A. Crnetir, M.D., New York 


D. B. was a well developed man 34 years old and married, with no children. 
He complained of chronic progressive deafness of both ears for the ten years 
before examination, with tinnitus aurium. The tinnitus was of high pitch, constant 
and of the same intensity in the two ears. 

When he was 2 years old meningitis developed, but the hearing remained good. 
Deafness was first observed after the World War in which he served at the front. 

He has had sixteen fractures up to the time of writing. The first fracture 
occurred when he was 2 years old; he sustained a broken leg in falling from a 
chair with the leg caught between the rungs. At 6 years he was struck by a brick, 
which broke his nose. At 11 years he broke the left tibia by accident in a gym- 
nasium. At 13 his left elbow was broken when he was kicked by a horse. At 
14 he broke his right elbow by falling on ice. At 15 he broke the third finger 
of his left hand catching a baseball. At 24 he broke the right tibia when he 
missed his step in getting on a moving bus. At 30 he broke several ribs when 
he was squeezed in a wrestling hold. At 33 he broke his right hand in a fall. 

The family history is interesting as an example of the direct transmission of 
this syndrome. The paternal great-grandfather died at 54 of pneumonia. He 
had had no fractures. His hearing was good during life. The paternal great- 
grandmother died at 84. She had had no fractures. Her hearing was good 
They had eight children, all of whom lived to a fairly good age. Their hearing 
was good. No fractures were reported. The grandfather of the patient was the 
sixth son, an oboe player. 

The patient's grandfather died at 68 in 1916. He had had many fractures 
and some trouble with hearing in the left ear. The grandmother died at 64 in 
1916 of angina pectoris. Her hearing was good. No fractures were reported. 
They had two children, who were still living at the time the patient was seen. The 
daughter, 61 years old, had trouble in hearing with the right ear. No fractures 
had been reported. 

The patient’s father, 59 years old, had some impairment in hearing. He had 
sustained fractures of the arm, hip, nose and shoulder and a compound fracture 
of the leg at different intervals. The patient’s mother, 59 years old, had good 
hearing and had never had a fracture. His sister, the only other child in the 
family, had good hearing and no history of fractures. Her son, 11 years old, had 
good hearing and no history of fractures. 

It is interesting to note that on the maternal side there were no fractures or 
deafness in the entire genealogical tree. 

He was unable to say whether the blue sclera was associated with the deafness 
and fractures. 

The patient was in good physical condition. The bitemporal protuberance 
above the ears was marked, so much so that he could not wear a derby. His 
forehead was broad and high, sloping upward. There was a marked depression 
in the occipital region. The face was small and oval and narrowed toward the 


From the Department of Otolaryngology of the New York Post-Graduate 
Medical School and Hospital of Columbia University. 
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chin. This contour of the head and chin was characteristic of the family. He 
was the only living male member of the family. 

The septum of the nose was fractured. No other pathologic condition was 
noted. The nasopharynx, pharynx, larynx, sinuses, etc., were normal. The 
teeth were poor. 

The right ear showed a normal drum, which was thin with a visible promontory. 
Examination with Siegle’s otoscope revealed a movable drum. The eustachian 
tube was patent. The left drum was markedly retracted, with a large perforation 
in the posterior inferior quadrant, which had healed. No. discharge was present. 
The eustachian tube was patent. 

Vestibular examination revealed no spontaneous nystagmus, vertigo or past 
pointing. All tests for cerebellar involvement gave negative results. Caloric 
and rotational tests revealed a normal labyrinth. 

The reading of the 2-A audiometer showed 42 per cent loss of hearing on 
the left side and 50 per cent loss on the right side. 

The eyes were normal, except for blue scleras. 

The chest, heart and lungs were normal. The blood pressure was 115 systolic 
and 80 diastolic. 

Neurologic examination gave negative results. 

The endocrine glands were normal. 

Laboratory examination revealed a hemoglobin content of 80 per cent. The 
blood count and urinalysis gave negative results. The Wassermann reaction was 
negative. The blood chemistry was normal. The basal metabolism was minus 18. 


COM MENT 

Lobstein, in 1833, first used the term osteopsathyrosis to denote idiopathic as 
well as other types of fragility of the bones. Looser later called it osteogenesis 
imperfecta congenita and osteogenesis imperfecta tarda, the former being prenatal 
and affecting the bones of the skull and causing a large number of fractures in 
all the bones and the latter being postnatal and affecting chiefly the long bones. 
Today fragilitas ossium is the term commonly used. The pathologic picture is 
the same in both types. 

The shape of the head, though characteristic, is not pathognomonic. The 
patients’ usually have protuberances of the frontal and temporal bones. It is not 
the squareness of the typical rickety head. This shape is due to the fact that 
some portions of the skull are less ossified than others. 

The etiologic factor of fragility of the bones is not known. The only known 
factor is direct hereditary transmission. Syphilis is not a factor. The endocrine 
glands and the blood chemistry are essentially normal in the cases reported. 

The earlier the onset of fractures, the greater the liability. The absence of 
pain at the time of fracture is the rule. The explanation is the diminished amount 
of trauma to the soft tissues. Union is rapid. The amount of callus may be 
excessive. There is no particular site of predisposition to fracture. 

The microscopic pathology of fragilitas ossium shows a deficient functional 
activity of the osteoblasts, whether these have to do with subperiosteal or with 
enchondral ossification. The preliminary processes of ossification are normal. 
In regard to any primary abnormality in the marrow or in the function of the 
osteoclasts there is no general agreement. Metaplasia is frequent but is probably 


compensatory, not primary (Bronson?*). 


1. Bronson, E.: Fragilitas Ossium and Its Association with Blue Sclerotics 
and Otosclerosis, Edinburgh M. J. 18:240 (April) 1917. 
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In 1922 Ruttin 2? made a postmortem examination in a case in which the triad 
of symptoms was present during life. In microscopic section the petrous bone 
showed lesions typical of otosclerosis. 

All writers agree that the blue sclera is due to increased transmission of the 
color of the choroid pigment, not to any inherent coloring of the scleras (Adair 
Dighton? and Burrows*). Eddowes® in 1900 suggested that the transparency 
of the scleras indicates a want of quantity and quality of the fibrous tissues forming 
the framework of the various organs of the body and probably explains the want 
of spring or toughness in the bones of these persons. 

It is interesting to note that the three constituent symptoms are all due to 
disturbances of the mesenchyme, from which the bones and fibrous tissues, including 
the scleras, are developed. 

This syndrome is significant in that it throws some light on the etiology of 
otosclerosis as a hereditary factor. 


1021 Park Avenue. 


2. Ruttin: Osteopsathyrose und Otosklerose, Verhandl. d. Gesellsch. Deutsche 
Hals-, Nasen- u. Ohrenarzte, Wiesbaden 3:263, 1922. 

3. Adair-Dighton, C. A.: Four Generations of Blue Sclerotics, Ophthalmo- 
scope 10:188 (April) 1912. 

4. Burrows, Harold: Blue Sclerotics and Brittle Bones, Brit. M. J. 2:16, 
1911. 

5. Eddowes, Alfred: Dark Sclerotics and Fragilitas Ossium, Brit. M. J. 
2:222, 1900. 





STREPTOCOCCIC OTITIC MENINGITIS WITH 
RECOVERY 


Henry DINTENFASS, M.D., PHILADELPHIA 


M. D., a white boy, aged 8 years, acquired acute otitis media on the right side 
on Dec. 1, 1935. A paracentesis was performed on the following day, with a resul- 
tant serosanguineous discharge. In the hope of combating this condition without 
surgical intervention, a blood transfusion of 150 cc. was given. Immediately after 
the transfusion the urine appeared dark and bloody. Nine days from the onset of 
the initial symptoms in the ear a simple mastoidectomy was necessary. On removal 
of the mastoid cortex the lateral sinus was found to be extremely superficial. The 
mastoid structure was of the diploic cell type and bled freely. Pus was found in 
the neighborhood of the antrum. The dura over the middle fossa was purposely 
exposed, but no pathologic changes could be seen. 

After another blood transfusion the urine again became bloody. On December 
16, one week after the mastoidectomy, the patient complained of a headache on 
the right side over the right eye. The pain was not continuous but was severe 
enough at times to disturb his slumber. The temperature, however, was not ele- 
vated. From December 21 until December 24, when he was discharged from the 


Read before the Ear, Nose and Throat Section of the College of Physicians, 
Philadelphia, April 15, 1936. , 
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hospital, he was in fairly good condition. The urine had become clearer: t! 
headache and ocular pain had disappeared, and the temperature, pulse and respi- 
ration were practically normal. 

On December 26, at 2 o'clock in the morning, the patient awoke with a sever: 
headache and vomited. When he was seen at 8 a. m., he was somewhat lethargi: 
and the temperature was 103.5 F. Photophobia, nuchal rigidity and a definite 
Kernig sign were present. He complained of excruciating pain in the head in th 
frontal occipital regions. The spleen was definitely palpable. He returned to 
the hospital within the next few hours, and a lumbar puncture was done. 

The spinal fluid was cloudy, the cell count being 9,800, all neutrophils. Cul 
ture of the fluid showed hemolytic streptococci. This proved to be the only 
culture of the spinal fluid that was positive for hemolytic streptococci. The 
urine was dark red and suggested acute glomerular nephritis. The boy preferred 
to lie on his side with the thighs flexed and the head retracted. 

The mastoid wound was reopened on the same day. Bone was removed over 
the middle and the posterior fossa. The removed bone showed no evidence of 
pathologic changes. 


The next day, without anesthesia, an incision % inch (1.27 cm.) long was 
made in the dura over the middle fossa. The dura disclosed no unusual tension, 
but the flow of the cerebrospinal fluid was fairly profuse. The temperature rose 
to 105 F., and a “tache” appeared on the body. The foot of the bed was raised 
about 12 inches (30 cm.) to induce a free flow of cerebrospinal fluid through the 
dural incision. 

On December 28, when the culture of the fluid from the lumbar puncture done 
on December 26 was reported to contain hemolytic streptococci, 10 cc. of poly- 
valent antistreptococcus serum was given intraspinally, 10 cc. of spinal fluid first 
being removed. This procedure was repeated every twelve hours for five days. 
The spinal fluid removed just before the serum was introduced, however, disclosed 
no streptococci, was much clearer and showed a much lower cell count than that 
obtained from the first lumbar puncture. 

During the night of December 29 paralysis of the left external rectus muscle 
with diplopia developed. The sugar content of the spinal fluid on December 28, 
after improvement had occurred, was 40 mg. per hundred cubic centimeters. By 
December 30 it had risen to 50 mg. per hundred cubic centimeters. The protein 
content was 38 mg. per hundred cubic centimeters. 

On January 2 a severe serum reaction developed. The temperature rose to 
105 F. The pulse became rapid and irregular, and the entire body was covered 
with large urticarial blotches. This subsided in forty-eight hours. After Jan- 
uary 6, there was no elevation of temperature. The appearance of the urine 
returned to normal. The cerebrospinal fluid continued to drain for ten days 
through the incision in the dura. The spinal fluid was perfectly clear, with a 
cell count below 100 and was (as mentioned before) free from organisms, as was 
every culture with the exception of that taken on December 26. The paralysis of 
the left external rectus muscle did not completely disappear until the end of the 
fourth week following readmission to the hospital. 

The patient was discharged on February 13 fully recovered. 


COMMENT 


In the literature occasional recoveries from streptococcic meningitis are 
recorded, recovery being ascribed to the localized or circumscribed character of 
the meningeal inflammation. That an extension of the disease from the original 
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focus across the base of the skull occurred in my patient is demonstrated by the 
involvement of the abducens nerve on the other side. 


Since the spinal fluid was sterile on culture after the dural incision and drain- 
age, but before the introduction of the serum, it would appear that the recovery 
could hardly be attributed to the serum treatment. 

The results obtained lead one to conjecture on the possibilities of the postural 
treatment, that is, raising the foot of the bed to insure adequate drainage through 


the incision in the dura. 


1305 Spruce Street. 
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PHILADELPHIA 


With increasing knowledge of the importance of peroral endoscopic 
methods in the diagnosis and treatment of diseases other than those 
caused by foreign bodies, there has been a more general employment of 
these measures. This is evidenced in the medical literature, which is 
becoming more voluminous. This cannot be construed, however, as 
indicating that the dangers of improper use of endoscopic instruments 
have been lessened. 

ESOPHAGOSCOPY 

Technic.—The dangers of esophagoscopy are closely interwoven 
with the difficulties. Jackson * classified these as educational, anatomic, 
physiologic and pathologic. The beginner not only must know the gen- 
eral and local anatomic and physiologic difficulties but must be taught 
that slight trauma to the esophageal wall may be fatal and that every 
minute technical detail must be learned and the old tested methods 
thoroughly mastered before short cuts or new methods are tried. He 
must realize that esophagoscopy is more difficult and more dangerous 
than bronchoscopy. The best means of overcoming difficulties and 
avoiding dangers is to find the lumen and never to advance the esopha- 
goscope until a lumen is seen ahead. Esophagoscopy, considered apart 
from the condition for which it is done, can be rendered perfectly safe 
by bearing in mind the importance of careful study, patience, practice, 
the sermon on relaxation, proper position of the patient, trained assis- 


tance, passage by sight and the use of the lumen finder. “Find the 
lumen” is the fundamental rule of safety. No pressure on the tube ts 


safe unless a lumen is seen ahead or assured by the lumen finder; even 
then the pressure should be gentle. Insinuation gives a safer concept 
than introduction as applied to esophagoscopy. Disaster is born of 
impatience or overconfidence. 

Congenital Anomalies—In the management of the common variety 
of congenital esophageal atresia with a communication between the lower 


1. Jackson, C.: Difficulties and Pitfalls in the Insinuation of the Esophago- 
scope, Ann. Otol., Rhin. & Laryng. 45:1109 (Dec.) 1936. 
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esophageal segment and the trachea, Heatly * recommended immediate 
laparotomy with occlusion of the cardiac end of the stomach by means 
of a fascial strip accompanied by permanent gastrostomy. This insures 
adequate feeding without fatal regurgitation into the lungs. Closure of 
the fistulous communication with the trachea by means of stenosis can be 
produced by a sclerosing solution, such as a 25 per cent aqueous solution 
of acriflavine hydrochloride, introduced by a swab through the bron- 
choscope. Temporary management of the blind upper segment by fre- 
quent aspiration is preferable to immediate surgical intervention, 
although it is to be emphasized that early external drainage is desirable. 

A congenital anomaly of the esophagus or disease producing eso- 
phageal obstruction is often overlooked in a child because symptoms are 
not characteristic or are not recognized. In Kelly's * opinion, the most 
common symptom is regurgitation, but this is commonly considered as 
“vomiting” and the patient is treated by dietetic and other therapeutic 
measures, all of which involve delay in arriving at a correct diagnosis. 
Distention of the esophagus, with atrophy of its walls and dilatation of 
the cardia, congenital shortening of the esophagus, with thoracic 
stomach, progressive narrowing and shortening of the esophagus with 
hiatal hernia, spasmodic contraction of the lower third of the esophagus 
and hiatal hernia and spasm of the lower end of the thoracic esophagus 
and of the cardiac canal are discussed. Kelly expressed the opinion that 
shortening of the esophagus may be congenital or postnatal or may begin 
before birth and continue to develop after birth. In several of the cases 
reported, the shortening of the esophagus evidently was due to both 
antenatal and postnatal factors. The latter were mainly in the nature 
of ascending fibrosis. This condition has proved fatal in several cases. 

With reference to congenital shortening of the esophagus and the 
associated thoracic stomach, the following points were stated: (1) that 
this abnormality is not so rare as at first supposed; (2) that in the early 
years of life the cardiac canal is liable to spasmodic closure, which 
causes regurgitation and loss of weight; (3) that the closure can be 
overcome by passing a bougie, rendering operation unnecessary ; (4) that 
in later childhood there is less trouble from spasm; (5) that there are 
no known deaths which might be attributed to inanition produced by 
obstruction of the cardiac canal of the congenitally short esophagus, and 
(6) that necropsies on adults have proved that the presence of a thoracic 
stomach due to congenital shortening of the esophagus does not preclude 


the attainment of healthy old age. 


2. Heatly, C. A.: Some Problems in Esophageal Atresia, Ann. Otol., Rhin. 
& Laryng. 45:1122 (Dec.) 1936. 

3. Kelly, A. B.: Some Esophageal Affections in Young Children, J. Laryng. 
& Otol. 51:78 (Feb.) 1936. 
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In a discussion of the subject of congenital short esophagus, Glatt 
summarized the diagnostic points observed by combined roentgenologi 
and esophagoscopic study as follows: the finding of a strictured area 
on the roentgenogram, usually between the sixth and the eighth dorsa 
vertebra, without any attributable cause for it in the history of the 
patient; a peculiar hour-glass-like appearance of the esophagus on the 
roentgenogram obtained by adopting a special technic for the study of 
its lower end; the straight course of the esophagus shown by the roent- 
genogram and by esophagoscopic examination and the finding of gastric 
mucosa in the biopsy section obtained from the ulcerated and strictured 
area of the esophagus above the diaphragm. 

Although endoscopic examination was made in neither of the 2 cases 
of short esophagus reported by Blasingame,* the findings are of interest ; 
the summary of his findings is quoted: 


(1) In each case the esophagus was shortened, ending caudally in case I at the 
level of the sixth thoracic vertebra, and in case II, at the level of the fifth thoracic 
vertebra. A large part of each stomach was fixed above the usual level of the 
diaphragm. 

(2) In both, the diaphragm was essentially normal except for the sac-like 
dilatation stretched over the high placed stomach. 

(3) The upper portion of each stomach was largely in an unrotated vertical 
position—as evidenced not only by the position of the organ but also by the 
connections of the peritoneum, by the course and distribution of the vagus nerves, 
and by the arrangement of the gastric blood vessels. 

(4) The greater and lesser peritoneal sacs were continued upward into the 
diaphragmatic recesses about the high placed stomachs 


Thoracic Stomach.—In a report of 39 cases in which a diagnosis of 


some type of thoracic stomach had been made, Bloch and his associates ° 


found that in seven the condition was a para-esophageal hernia. This 


diagnosis was confirmed on the basis of the roentgen studies and finding 
the esophagus to be of normal length. In 1, it was confirmed at fluor- 
oscopy by a double meal. In 19, the diagnosis was thoracic stomach 
associated with shortened esophagus. In 6, there was stenosis of the 
esophagus above the gastric pouch. In Y of the cases in which the con- 
dition was associated with short esophagus, the diagnosis was confirmed 
by esophagoscopy. In 2 cases the diagnosis was made on the basis of 
the symptoms and the roentgen findings. In 12, it was impossible to 

4. Glatt, M. A.: Congenital Short Esophagus with Partial Thoracic Stomach, 
Arch. Otolaryng. 24:612 (Nov.) 1936. 

5. Blasingame, F. J. L.: Congenitally Shortened Esophagus (Thoracic 
Stomach), Ann. Surg. 103:337 (March) 1936. 

6. Bloch, L.; Serby, A. M., and Sabinger, S.: Thoracic Stomach with Short 
Esophagus: Diaphragmatic Hernia, Am. J. Digest. Dis. & Nutrition 3:689 (Nov.) 


1936 





CLERF—PERORAL ENDOSCOPY 317 


determine the kind of lesion found. In the opinion of Bloch and his 
associates, the clinical diagnosis of thoracic stomach should be con- 
sidered in cases in which there are disturbances in swallowing, epigastric 
pain and heart burn over a long period, in which other pathologic con- 
ditions can be ruled out. Roentgen study, double meal and esopha- 
goscopy are emphasized in the diagnostic study. Biopsy is merely a 
confirmatory procedure to be performed only to corroborate the findings 
at esophagoscopy. 

Esophagitis —Although the incidence of esophagitis was considered 
to be comparatively small, Butt and Vinson‘ observed in a study of 
autopsy material an increase in the frequency of occurrence of eso- 
phageal inflammation. The anatomic position of the esophageal glands 
makes them vulnerable to infection from within, and lymphatic con- 
nections of the esophagus with the abdominal viscera make the 
esophagus vulnerable to infections arising in distant organs. Since the 
submucous veins of the esophagus often assume sinus-like dimensions, 
hemorrhage probably is frequent following slight trauma. From the 
available literature it appeared that so-called “peptic ulcer of the 
esophagus” is only a form of persistent acute or subacute ulcerative 
esophagitis. It seemed that in a high percentage of patients regurgita- 
tion of gastric contents into the esophagus is a normal process. The 
esophageal mucosa is well protected by its own mucous secretion. When 
this coating is inadequate or erosion is present, the regurgitated gastric 
juices play an important part in the production of esophagitis. Of the 
theories of the etiology of esophagitis discussed in this paper, that con- 
cerning vomiting seemed to be of chief importance. 

In a further study of esophagitis from a pathologic and clinical 
standpoint, Butt and Vinson * directed attention to experimental evi- 
dence to support the belief that the mucus which normally covers the 
lining of the tube is its greatest protective barrier. Lesions heal quickly 
in a normal esophagus, but without the protective mucous layer and 
with slight irritation the lesions go on to form ulcers. Microscopically 
one often observes that the mucous glands are blocked and dilated or 
have been destroyed by infection, hemorrhage or thrombosis. In this 
manner the supply of mucus is diminished. Rapid dilation and strong 
movement of the tube, as a result of vomiting or stimulation of the 
central nervous system, removal of gastric contents by a tube and infarc- 
tion are all capable of producing esophageal lesions. These lesions, with 


poor protection owing to diminished secretion of mucus, are constantly 


7. Butt, H. R., and Vinson, P. P.: Esophagitis: I. Anatomy and Physiology 
and a Review of the Literature, Arch. Otolaryng. 23:391 (April) 1936. 

8. Butt, H. R., and Vinson, P. P.: Esophagitis: II. A Pathologic and 
Clinical Study, Arch. Otolaryng. 23:550 (May) 1936. 
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irritated: by normally regurgitated gastric content. Thus, the inflamma- 
tory process is initiated. 

In the series of cases reported by Butt and Vinson vomiting and th 
removal of gastric contents were the only factors which showed a rela 
tionship to the increased incidence of esophagitis. However, infectio: 
stimulation of the central nervous system and a poor blood supply ar 
all factors which may initiate a lesion. Postmortem analyses of the con- 
tents of the stomach showed that during the last few hours before death 
there are not sufficient irritative properties in the gastric content to 
produce the esophagitis observed at autopsy. Esophagitis, then, is not 
entirely an agonal condition. They believe, however, that vomiting is 
the important factor in the etiology of esophagitis. It seems reasonable 
to suppose that recurrent esophagitis occurs more frequently at sites 
where healing, with the production of fibrous tissue, has occurred. Since 
normal persons are constantly regurgitating gastric contents into the 
esophagus, it seems reasonable to suppose that in a lifetime there may 
occur many unrecognized attacks of esophagitis. When healing occurs, 
fibrous connective tissue forms. If this process occurs frequently 
enough, a benign stricture may result. In the 3,032 necropsies per- 
formed the incidence of esophagitis was 7.02 per cent. In 75.2 per cent 
of the cases the lesions were found in the lower third of the esophagus. 
In 76.5 per cent of the 213 cases in which it was present, the esophagitis 
was of the acute ulcerative type. Definite symptoms occurred in 10.3 
per cent of the cases, and the most common symptom was substernal 
burning, which occurred in 53.2 per cent. 

Ulcer of the Esophagus.—In a review of the subject of benign 
ulceration of the esophagus and the discussion of a reported case, 
Decker * expressed the belief that ulcer occurs much more frequentl) 
than it is diagnosed or can be diagnosed. Esophagoscopy should be 


employed in the examination of patients with symptoms of gastric 


involvement and particularly in those in whom symptoms persist in 
spite of rational treatment. Biopsy in addition to endoscopy may often 
be needed to establish the diagnosis. Although most benign ulcers 
respond quickly to treatment, a few do not and even though healed 
lead to persistent disturbance of esophageal function. 

Cancer of the Esophagus.—Observations by Loza’*° indicated that 
in a large percentage of instances of esophageal cancer occurring in 
patients in Argentina the growth involved the middle third of the 
esophagus. In considering cancer one must separate the mucous from 


9. Decker, H. R.: Diagnosis and Treatment of Benign Ulcers of the 
Esophagus, with Case Report, J. Thoracic Surg. 6:20 (Oct.) 1936. 

10. Loza, M. G.: Mucous and Submucous Cancer of the Esophagus: Endo- 
scopic Observations, Bronchoscop., cesophagoscop. et gastroscop. 2:141 (April) 
1936. 
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the submucous forms, since there is a great difference in the clinical 
progress as well as in the endoscopic appearance. Submucous cancer 
begins and develops in the wall of the esophagus without ever involving 
the esophageal mucosa. From a therapeutic standpoint this perhaps would 
justify a different method of treatment. Esophageal symptoms observed 
in submucous cancer are caused by an encroachment on the lumen of 
the esophagus and not directly bv a lesion of the mucosa. While poorly 
performed endoscopic manipulations are a source of great risk to the 
patient, esophagoscopic examination is indispensable in the diagnosis 
of esophageal cancer. Without this method of inspection one would 
not be able to make an early diagnosis, particularly of submucous cancer, 
which is difficult to diagnose by other means of investigation. 

Cardiospasm.—In the case reported by Iglauer and Schwartz '* there 
was a history of dysphagia. Later it was observed that fainting spells 
occurred at irregular intervals while the patient was taking food. A 
study of the esophagus revealed a typical cardiospasm. When food 
was taken, syncope occasionally ensued, during which transient complete 
heart block could be demonstrated by electrocardiographic study. 
Between attacks the action of the heart was normal. The case was 
regarded as one of vagovagal syncope. An attempt was made to interrupt 
the reflex arc by dilating the cardiospasm, with improvement in the 
patient’s condition resulting. 

It is difficult to determine the frequency of syphilis of the esophagus 
According to Avery,’* it probably is not as uncommon as is supposed 
and in many cases may go unrecognized. Reasons for this, among others, 
are similarity to other lesions and coexistence with them, nonrecognition 
of lesions by esophagoscopy or failure to do an esophagoscopy. 

Stricture of the Esophagus.—In a discussion of fluoroscopic bougie- 
nage of esophageal stricture, Mosher ** stressed the need of preliminary 
esophagoscopy to ascertain the “lay of the land.” This accomplished, 
fluoroscopic bougienage saves subsequent esophagoscopies ; however, it 
is always attended with risk, and he does not advocate it as a substitute 
for retrograde bougienage when this is indicated, 

Foreign Bodies.—The detection and demonstration of a nonopaque 


foreign body, particularly a small piece of bone from a fowl or fish, 
14 


is a common and difficult roentgenologic problem. Scott and Moore 


11. Iglauer, S., and Schwartz, B. A.: Heart-Block Periodically Induced by 
the Swallowing of Food in a Patient with Cardiospasm (Vagovagal Syncope), Ana. 
Otol., Rhin. & Laryng. 45:875 (Sept.) 1936. 

12. Avery, P. S.: Syphilis of the Esophagus, Radiology 27:323 (Sept.) 1936. 

13. Mosher, H. P.: Fluoroscopic Bouginage of Stricture of the Esophagus, 
Laryngoscope 46:647 (Sept.) 1936. 

14. Scott, W. G., and Moore, S.: A Method of Roentgen Diagnosis of Non- 
opaque Foreign Bodies in the Esophagus, J. A. M. A. 106:906 (March 14) 1936. 
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have abandoned the practice of employing bariumized biscuits, pledgets 
of cotton saturated with barium sulfate or gelatin capsules filled with 
bismuth because of the danger of penetration of the esophageal wall. 
Their routine method of examination consists of first taking antero- 
posterior and lateral “scout” films of the neck in the hope of visualizing 
the object ; second, if these fail to reveal it, the patient is observed with 
the fluoroscope while swallowing a thick barium sulfate mixture, and any 
delay, filling defect, deviation or division of the column is noted ; third, 
anteroposterior and oblique roentgenograms are made during the rapid 
swallowing of a thin solution of barium sulfate. The presence of a 
constant filling defect and a persistent mass of barium in the lumen con- 
stitutes sufficient evidence for the diagnosis of nonopaque foreign body. 

Impaction of a foreign body in a pulsion diverticulum of the pharynx 
should be of relatively common occurrence owing to the tendency for 


foods, particularly large masses, to enter the pouch rather than to pass 


through the narrowed lumen of the esophagus at the cricopharyngeal 
level. Curiously, the literature does not contain many reports of such 
cases. In the case reported by Birdsall *° it was not known that a pharyn- 
geal pouch was present, as there was no previous history of dysphagia. 
While eating stewed lamb, the patient had a sensation of choking and 
severe pain on swallowing which was localized at the level of the cricoid 
cartilage. By roentgen studies made with a barium sulfate mixture the 
pharyngeal pouch was outlined. The symptoms suggested that a foreign 
body might be present. At esophagoscopy, no difficulty was encountered 
in entering the esophagus; in fact, the pouch was not found until the 
esophagoscope was withdrawn. It was found that the pouch com- 
municated with the pharynx through a narrow horizontal slit. A flat 
piece of bone found in the pouch was removed. 

In the instance reported by Howarth '* of pharyngeal pouch contain- 
ing a foreign body the object was so large that when barium sulfate 
was given none of it went down the esophagus. The dilated pouch 
completely occluded the esophagus by producing compression stenosis. 
\t esophagoscopy three large masses of meat were removed. The 
patient made a complete recovery. It was found that he had had a 
pharyngeal pouch for thirty-five years; however, because of his age 
no surgical treatment was contemplated. In commenting on this case 
Howarth stated that patients with pharyngeal pouch often experience 
discomfort when the pouch becomes filled with food, but it must be rare 
for the pouch to become so filled with meat or other foreign material 

15. Birdsall, S. E.: A Foreign Body Impacted in the Pharyngeal Pouch, J. 
Laryng. & Otol. 51:587 (Sept.) 1936. 

16. Howarth, W.: Meat Impacted in a Pharyngeal Pouch Causing Complete 
Esophageal Obstruction, J. Laryng. & Otol. 51:589 (Sept.) 1936. 
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that the pressure of it between the spine and the larynx could completely 
occlude the lumen of the esophagus. 

In a study of the reports concerning 179 patients who had foreign 
bodies in the food passages, Cummings ** found that bones were the 
most common; 103 patients presented a history of having swallowed a 
bone. He agreed that interference with sensation in the mouth by a 
denture is an important etiologic factor. Of the patients with esophageal 
foreign bodies, 47 per cent wore artificial dentures. Bones in the esoph- 
agus offer difficult problems in diagnosis, since abrasions resulting from 
their temporary lodgment may simulate symptoms produced by the 
foreign body itself. In all cases a roentgen examination is indicated. 
Disks and coins occurred in 15 cases. In 1 case, a child aged 4 
years had a history of disturbances with swallowing since birth. Roent- 
gen study revealed a disklike shadow in the thoracic portion of the 


esophagus. There was no history of an accident in which a foreign 


body was introduced. On removal, the coin, a penny, was found to be 
about one half the thickness of a new coin, indicating that it had been 
in the esophagus for a long period. A roentgen study made five weeks 
later revealed narrowing of the lumen of the esophagus at the point 
of lodgment of the foreign body. 

In a report based on observations made in 3 cases in which a 
denture had lodged in the thoracic portion of the esophagus, Bloch and 
Soulas ** emphasized the importance of prudent endoscopic manipula- 
tion practiced without haste. Lodgment of the foreign body in the 
thoracic portion of the esophagus is favorable, and there is usually no 
need of extreme urgency in proceeding with removal. One should 
delay if complications have developed. These often are due to attempts 
to make the patient vomit, to digital manipulation or to unsuccessful 
esophagoscopy. During the period of waiting, rest of the esophagus is 
important. The method of removal of a denture varies depending on 
its size, shape and location. It may be disengaged and carried into the 
stomach, or it may be removed through the natural passages without 
or with cutting of the denture. The extraction must also take into 
account the problem of turning the object and the disengagement of 
hooks and angles. 

In a series of 58 cases of safety-pin lodged in the upper food pas- 
sages, namely, the pharynx, esophagus and stomach, Clerf *® found all 
the pins open. The age of 76 per cent of these patients was 1 year 


17. Cummings, G. O.: One Hundred Seventy-Nine Foreign Bodies in the 
Food Passages, Laryngoscope 46:227 (March) 1936. 

18. Bloch, A., and Soulas, A.: Observations of Cases of Dentures in the 
Esophagus, Bronchoscop., cesophagoscop. et gastroscop. 3:311 (July) 1936. 

19. Clerf. L. H.: Safety-Pin in the Esophagus, Arch. Otolaryng. 24:282 
(Sept.) 1936. 
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or less, the youngest being an infant aged 20 days. The importanc: 
of a complete roentgen examination as the only means of diagnosi 
was reemphasized. The method of removal depends on a number oi 
factors. Among these are the age of the patient, the location and posi 
tion of the pin, its size, shape and spread, the stiffness of the spring 
the presence of a spring-clamp, deformity of the pin and previous 
attempts at removal. Perforation of the esophagus was discussed, and 
end-results were recorded. 
GASTROSCOPY 

Proficiency in gastroscopy, as in other methods of endoscopy, is 
dependent on practical knowledge of the technic of introduction of the 
tube and recognition of the normal and the abnormal appearance of the 
stomach as viewed through the gastroscope. A knowledge of the gross 
anatomy is particularly necessary for purposes of orientation. 

In describing the interior of the stomach as seen through a gastro- 
scope, Schindler *° considered the subject under several headings- 
interior parts of the stomach, position of the stomach and relief of the 
mucosa. The interior of the stomach is divided into two distinct cav- 
ities, that of a body and that of the antrum, by the muscular sphincter 
of the antrum. This muscle is situated at the level of the “angulus” 
of the stomach but is a separate entity from it. It has a cordlike 
appearance and probably is formed by a circular contraction of the 
muscularis propria which is crossed by oblique folds of mucosa. The 
peristaltic waves in the antrum begin at points distal to the antral 
sphincter. The normal pylorus is movable; therefore, when the patient 
lies on the left side, it falls toward the anterior abdominal wall. 
The position of the stomach is chiefly influenced by the body build. The 
position of the body, fulness of the intestines and movements of the 
stomach also influence the position of the stomach. The posterior wall 
of the stomach forms an angle with the axis of the esophagus, so that 
the posterior wall runs toward the anterior abdominal wall. The 
mucosal folds of the stomach are best observed by gastroscopy. They 
form a delicate irregular network, which is much more marked in the 
posterior than in the anterior wall, usually absent along the lesser curva- 
ture and always absent in the antrum. These delicate folds do not 
correspond completely with the roentgen relief findings. 

This paper merits careful study by every one interested in gastros- 
copy. 

The importance of gastroscopy with a flexible tube as a safe and 
simple means of observing the interior of*the stomach emphasized the 


20. Schindler, R.: Gastroscopic Observations Concerned with Gross Anatomy 
of the Stomach, Am. J. Digest. Dis. & Nutrition 3:149 (May) 1936. 
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need for trained gastroscopists. Borland *! presented a concise detailed 
description of the technic of gastroscopy that is particularly useful to 
the beginner. Valuable advice is given regarding the choosing of 
patients, the preliminary preparation and the insertion of the gastro- 
scope. The author recommends certain practical plans to aid in learning 
orientation, a knowledge of which is most important in gastroscopy. 

In a presentation of the subject of gastroscopy, Baumel ** is agreed 
that the flexible gastroscope is not dangerous, produces less distress and 
permits examination of a larger portion of the interior of the stomach 


than the rigid gastroscope. The indications and contraindications for 


gastroscopy and the technic of introduction are discussed. The gastro- 
scopic appearances of the various forms of gastritis, ulcer and cancer 
are described and are illustrated by plates in color. 

In the development of gastroscopy it was believed that the construc- 
tion of a flexible gastroscope would eliminate all dangers arising from 
the procedure. In several thousand examinations carried out with the 
flexible gastroscope equipped with a rubber finger tip, no perforation of 
the stomach was observed. In 360 examinations made with the flexible 
gastroscope with a rubber sponge tip, five perforations of the stomach 
have been recorded. None, however, terminated fatally. In an attempt 
to determine the cause of these, Schindler and Renshaw ** carried out 
a number of experimental studies. Evidence was presented to show 
that the addition of the sponge tip to the gastroscope renders the instru- 
ment unsafe. This is in part the result of a “nonskid” effect. The 
friction between the sponge tip and the wall of the stomach is greater 
than that with a rubber finger tip of moderate elasticity and flexibility. 
The rubber finger directs the instrument in the line of least resistance 
and initiates bending of the flexible portion, thereby distributing pres- 
sure more evenly. The sponge tip does not deflect the instrument, nor 
does it facilitate its bending, and thus the pressure of the advancing 
gastroscope is localized to a small point beneath the sponge tip. The 
authors consider gastroscopy a safe and harmless procedure if a few 
simple precautions are observed. They believe that it is essential to safe 
gastroscopy that one use a rubber finger tip. 

Edwards ** described the technic of gastroscopy as advocated by 
Schindler. He stated that gastroscopy is unquestionably a _ useful 


2i. Borland, J. L.: Flexible Tube Gastroscope: Technique, Am. J. Digest. 
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addition to methods of investigating gastric disorders. Briefly su 
marized, the indications for gastroscopy with the flexible type of gast: 
scope are as follows: symptoms which cause one to suspect a lesion 
in the stomach despite a negative roentgen picture, as in gastritis; 
roentgen evidence of a lesion affecting the stomach, but with insufficient 
information to make a definite diagnosis, as persistent spasm, deformity 
as a result of an extragastric lesion or gastrojejunitis following gastro- 
enterostomy; chronic ulcer of the stomach when doubt exists as to 
whether or not the ulcer is malignant, and need to confirm the roentgen 
diagnosis in rare conditions, such as simple tumor of the stomach or 
polyposis. In addition, gastroscopy is of value in checking the result 
of medical treatment of chronic gastric ulcer. It provides the most 
reliable criterion of the healing of an ulcer. 

In a clinical and gastroscopic study of chronic gastritis, Swalm 
and his associates **° found that of 135 patients with definite gastro- 
intestinal complaints, 35 per cent revealed sufficiently definite gastro- 
scopic evidence of gastritis to warrant classification of the condition. 
Their gastroscopic studies seemed to confirm the findings of other 
observers who have noted the coexistence of gastritis with ulcer. 
Owing to the limited number of definite instances of ulcer observed, 
however, it was believed that a final opinion should be withheld. The 
widespread prevalence of chronic gastritis, often diagnosed as neurosis 
or dyspepsia, suggested the importance of continued observation and 
thorough study. The gastroscopic and clinical findings in a group of 
48 cases were reported. 

In his observations on gastroscopic findings in neoplasm, Benedict *° 
expressed the opinion that gastroscopy in a case of neoplasm of the 
stomach may be a valuable aid to the roentgen examination in making 


an early diagnosis of carcinoma, in differentiating between a benign 


and a malignant lesion, in determining the location and extent of the 
lesion and in excluding intragastric pathologic involvement. Gastros 
copy is not offered as a substitute for roentgen examination; in fact, 
since esophageal disease may be a contraindication to gastroscopy, roent- 
gen studies of the esophagus and the cardiac orifice should always be 
carried out as a preliminary measure. 

Although lymphoblastoma of the stomach is of rare occurrence, the 
case reported by Renshaw ** being the third recorded in the medical 


25. Swalm, W. A.; Jackson, C. L., and Morrison, L.: Correlation of Clinical 
and Gastroscopic Findings in Chronic Gastritis, with a Report of Cases, Rey 
Gastroenterol. 3:219 (Sept.) 1936. 

26. Benedict, E. B.: Gastroscopic Observations in Neoplasm, New England 
. Med. 214:563 (March 13) 1936. 

27. Renshaw, J. F.: Lymphoblastoma of the Stomach: Report of Case, with 
Especial Reference to the Gastroscopic Appearance, J. A. M. A. 107:426 (Aug 
8) 1936. 
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literature, it is of sufficient interest to place on record because of the 
importance of data obtained by gastroscopy together with those obtained 
by other methods in arriving at a diagnosis. On the basis of the roent- 
ven findings alone, Renshaw could not differentiate definitely between 
marked hypertrophic gastritis, submucosal infiltrating carcinoma and, 
because of a previous biopsy, infiltrating lymphoblastoma. 


BRONCHOSCOPY 

The greatest field of usefulness of bronchoscopy in disease not 
caused by a foreign body is in diagnosis. Jackson ** considered the 
relationship of bronchoscopy to pediatrics as that of an assisting depart- 
ment, which supplies information concerning the condition of the air 
or food passages based on direct examination. In discussing certain 
conditions observed in children from the standpoint of recent advances 
in direct laryngoscopy and bronchoscopy, he concluded that asphyxia 
neonatorum is in a considerable percentage of cases due to obstruction 
of the airway that could have been diagnosed and treated efficaciously 
by direct laryngoscopic or bronchoscopic methods. It is not infrequently 
due to bilateral laryngeal paralysis from pressure with the forceps or 
excessive traction during labor. A blue baby may have obstruction in 
his respiratory passages. Partial congenital atelectasis is often over- 
looked. All babies should have a roentgen examination of the chest 
before they are discharged from the maternity hospital. If any areas 
of the lung are not expanded, these atelectatic areas should be referred 
to the watchful care of the pediatrician or the general practitioner in 
consultation with the pediatrician. Residual suppurative disease of the 
lung lingering after acute pulmonary or bronchial disease should not 
be allowed to drift into bronchiectasis. Early bronchoscopic aspiration 
will often turn the tide by restoring the defensive power of the lung. 

Atelectasis of the Lung.—In a paper on pulmonary atelectasis in 
children, de Bruin and Gerlings ** described the various forms of pul- 
monary collapse and discussed the causes. Attention was directed to the 
important roentgen and clinical signs by which this condition can be 
diagnosed. The importance of prompt diagnosis was emphasized, since 
certain changes occur early in the involved lung which predispose to 
bronchiectasis. In their experience the outlook is grave for infants if 
bronchiectasis does occur. They therefore favor early diagnosis and 
prompt investigation bronchoscopically, with removal of the bronchial 


28. Jackson, C.: Recent Advances in the Bronchoscopy of Children, Pennsyl- 
vania M. J. 39:685 (June) 1936. 


29. de Bruin, M., and Gerlings, P. G.: Bronchoscopy in Pulmonary Atelectasis 
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obstruction. Four illustrative cases are cited. Two of these were 
instances of foreign body (peanut) in a bronchus. 

Sneller *° discussed the differential diagnosis of obstructive atelectasis 
and cited illustrative cases. He reemphasized the opinion, generally 
held, that early recognition and prompt bronchoscopic investigation will 
aid in preventing pulmonary suppuration in many instances. 


Bronchoscopy in Diagnosis.—In a discussion of bronchoscopy as an 
aid in diagnosis Knight ** briefly summarized the general indications for 


this procedure. 

The frequent difficulty in interpreting signs and symptoms referable 
to the air and food passages emphasized the importance of direct inspec- 
tion as a diagnostic aid. Happ’s ** 
other endoscopists regarding the importance of esophagoscopy for 
patients complaining of symptoms referable to the esophagus and the 
importance of bronchoscopy as a diagnostic aid in obscure conditions of 
the chest after the usual diagnostic methods have been exhausted. 


experiences corroborated those of 


In a comprehensive review of the literature on nondiphtheritic 
laryngitis and tracheobronchitis occurring in children, Gittins ** directed 
attention to its importance as an etiologic factor in bronchiectasis of 
children and young adults. These conditions with extensive tracheo- 
bronchial involvement are often considered as bronchopneumonia, 
whereas the so-called pneumonic process is often atelectasis secondary 
to mechanical obstruction of the smaller bronchi by thick secretions. 
The differential diagnosis is commonly difficult. The onset and clinical 
picture often simulate laryngeal diphtheria. Diphtheria antitoxin should 
be given early. If the condition proves to be nondiphtheritic, the 
reaction to foreign protein may be of value. Although the bacteriologic 
findings have not been constant, streptococci have been found most often 
in cultures but frequently were associated with staphylococci and pneu- 
mococci. The characteristic findings in the air passages consisted of 
subglottic swelling with thick secretions in the trachea and bronchi. 
These tended to form crusts and plugs. Intubation may suffice in the 
mild cases, but the author favors tracheotomy since the infection is of 
a descending type and difficulty is commonly encountered in treating the 
tracheobronchitis. Prevention of the formation of crusts, which produce 


30. Sneller, C. D.: Bronchoscopy in Lung Disease with Special Reference to 
Atelectasis, Illinois M. J. 69:158 (Feb.) 1936. 
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144 (April) 1936. 

32. Happ, L. C.: Peroral Endoscopy as an Aid in Diagnosis of Diseases of 
Bronchi and Esophagus, Rhode Island M. J. 19:89 (June) 1936. 

33. Gittins, T. R.: Laryngitis and Tracheobronchitis: Reference to Nor 
diphtheritic Infections, Ann, Otol., Rhin. & Laryng. 45:1165 (Dec.) 1936. 
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obstruction of bronchi, is the best way to prevent atelectasis and its 
sequelae. 

Hemoptysis—Although hemoptysis means spitting of blood, by 
common usage it usually refers to bleeding from the larynx or the 
tracheobronchial tree. 

The causes of hemoptysis are numerous. When bleeding originates 
in the trachea or the bronchi, one must consider, in addition to tuber- 
culosis, the presence of bronchiectasis, malignant and benign neoplasms 
and other conditions. In discussing hemoptysis in a broad general way, 
Myerson ** expressed the opinion that bleeding from a varix at the base 
of the tongue should not be considered seriously, since it occurs rarely. 
Although hemoptysis probably occurs more often in pulmonary tuber- 
culosis, there is a relatively large group of cases in which hemoptysis 
is the predominant symptom. The patients commonly appear to be in 
perfect health, and roentgen study and physical examination of the chest 
give negative results. In many instances there are superficial ulcera- 
tions of the bronchus; in others, it may be impossible to ascertain the 
exact cause of the bleeding. Although varix of the bronchus is 
commonly cited as a cause of hemoptysis, Myerson has found neither 
anatomic and pathologic evidence nor clinical data to justify this belief. 
Although bronchoscopy might be permissible immediately after slight 
bleeding, it is believed that this procedure is dangerous after a copious 
hemorrhage. 

Arbuckle *° listed the causes of pulmonary hemorrhage as observed 
by him in the order of their frequency as follows: tuberculosis; ulcer, 
frequently associated with bronchiectasis or abscess; bronchial tumor, 
more often malignant than benign; aneurysm, with erosion into a 
bronchus ; foreign body in the esophagus, with erosion into the tracheo- 
bronchial tree, or foreign body in the bronchus, with erosion and ulcera- 
tion of the bronchial wall; broncholith, impacted or movable, with 
ulceration of the bronchus, and unknown causes. In those cases in 
which the condition is classified as obscure or of unknown origin 
bronchiectasis with ulceration has been the most common cause of bleed- 
ing. Illustrative cases are cited. 

Hemoptysis is a common symptom of pulmonary disease, and in 
many of these a diagnosis can be arrived at on the basis of physical 
examination and roentgen study. There are, however, a number of 


36 


cases of hemoptysis of unknown origin, in which Gerlings ** found 


bronchoscopy of value in arriving at a diagnosis. 


34. Myerson, M. C.: Bronchoscopic Aspects of Hemoptysis, Ann. Otol., Rhin. 
& Laryng. 45:1101 (Dec.) 1936. 

35. Arbuckle, M. F.: Pulmonary Hemorrhage Studied and Treated by the 
Bronchoscopist, Ann. Otol., Rhin. & Laryng. 45:1114 (Dec.) 1936. 

36. Gerlings, P. G.: Bronchoscopy in Hemoptysis, J. Laryng. & Otol. 51: 
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In 3 cases of recurrent hemoptysis of unknown origin reporte 
by Gerlings, bronchoscopic examination revealed bleeding varices of th: 
tracheal wall. Endoscopic treatment gave complete relief. Attention 
was directed to the frequency of hemoptysis as a symptom in benig: 
bronchial tumor and the importance of bronchoscopy in localization oi 
these as well as the removal of tissue for histologic examination 
Hemoptysis no longer should be considered a contraindication to bron 
choscopy; rather, it should be considered an indication if the caus: 
cannot be determined. The time of bronchoscopy must depend on thx 
patient’s condition. 

Fungous Infections —Bronchomycosis, affecting the trachea, bronchi 
and lungs may be due to a variety of species of fungi. The more 
common diseases of interest to bronchoscopists are aspergillosis, toru- 
losis, moniliasis, sporotrichosis, blastomycosis, actinomycosis and coc- 
cidiosis. Looper ** discussed these various forms of fungous infection 
from a diagnostic and therapeutic standpoint, with particular reference 
to the bronchoscopic aspects, and cited illustrative cases. Since these 
diseases can be diagnosed accurately only by bacteriologic examination, 
it is evident that bronchoscopy should play an important part in securing 
adequate materials from the lower air passages to aid in these studies. 
In many of these cases the condition is diagnosed as tuberculosis, and, 
as a result, the patient may be retained in a sanatorium for long periods 
without securing appropriate treatment. Not only is bronchoscopy valu- 
able in diagnosis, but it occupies an important place in treatment 
Looper has found that aspiration and local medication, similar to 
methods employed in treating suppurative pulmonary infections, help 
many of these patients. 

In an excellent paper on the causal relationship of fungi to diseases 


SN 


of the respiratory tract, Whalen ** emphasized the importance of bron- 
choscopy in the diagnosis of pulmonary suppuration from undetermined 
causes. Granulation tissue from the bronchi and secretions uncontami- 
nated by bacteria from the mouth may be secured from the smaller 
bronchial subdivisions for study for fungi. In his experience no 
characteristic picture was observed in pulmonary suppuration due to 
infection with fungi; the appearances are identical with those observed 
in pulmonary suppuration due to pyogenic organisms. Securing tissue 
and secretion from the bronchi will aid, however, in the final classifi- 
cation of the disease. A method for the simple, rapid examination of 


material harboring the more common fungi is suggested. 


37. Looper, E. A.: Mycotic Infections Found in the Trachea and Bronchi, 
Ann. Otol., Rhin. & Laryng. 45:1153 (Dec.) 1936. 
38. Whalen, E. J.: Pathogenic Fungi, Arch. Otolaryng. 24:436 (Oct.) 1936 
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TUMORS OF THE TRACHEA AND BRONCHI 


Papilloma.—Although the cause of papilloma of the air passages is 
not definitely known, it is not believed that the cause is congenital. In 
addition, the larynx is the more common site of growth. 

The case reported by Kernan * is of particular interest because 
of the presence of papilloma in the trachea together with a tracheal 
diverticulum, which ruptured into the innominate artery. The child, 
aged 2 months, choked when taking food end had respiratory difficulty. 
There were supernumerary digits on both hands. At bronchoscopy, an 
obstruction in the trachea extending to the bifurcation was noted. 


Tracheotomy was performed. A cane-shaped tube was necessary to pipe 
air beyond the obstruction. The condition subsequently became worse, 
and death finally occurred after a profuse tracheal hemorrhage. A 


detailed autopsy report is included in the article. 

Papilloma of the trachea is of rare occurrence. In a study of the 
records of 314 cases of papilloma of the upper airway, Lukens *° found 
that in 2 cases the growth was primarily tracheal in origin ; in the others 
it originated in the larynx. He reported a case of papilloma occurring 
in the trachea without involvement of the larynx. Dyspnea was a 
prominent symptom. The growths were readily removed by using the 
tip of the bronchoscope to ream them off and then removing them 
with the aid of an aspirating tube. Lukens concluded that the growths 
probably would recur and expressed the belief that direct removal is 
the desirable method of treatment. 


Chondrofibroma.—Tumor of the trachea is uncommon. In a case 
reported by Gatewood,* the patient, a man aged 28, had been dyspneic 
for several days. When examined the larynx was normal. The signs 
over the chest indicated the presence of obstruction to the airway. At 
bronchoscopy, a firm obstructing neoplasm was found in the cervical 
portion of the trachea. Tracheotomy was done, and the tumor was 
subsequently removed. The histologic diagnosis was chondrofibroma. 

In the case of adenocystic carcinoma of the trachea reported by 
Guttman * the presence of a firm mass involving the tracheal wall was 
discovered at tracheotomy. At bronchoscopy, performed subsequently, 
39. Kernan, J. D.: Congenital Papilloma of the Trachea-Diverticulum of 
Trachea: Rupture of Diverticulum of Trachea into Innominate Artery, Ann 
Otol., Rhin. & Laryng. 45:865 (Sept.) 1936. 

40. Lukens, R. M.: Papilloma of the Trachea: Report of a Case, Ann. Otol 
Rhin. & Laryng. 45:872 (Sept.) 1936. 

41. Gatewood, E. T.: Chondrofibroma of the Trachea: Report of a Case, 
Arch. Otolaryng. 24:92 (July) 1936. 

42. Guttman, M. R.: Primary Adenocystic Carcinoma or Cylindroma of th 
lrachea, Ann. Otol., Rhin. & Laryng. 45:894 (Sept.) 1936. 
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there was observed a smooth, irregular constriction of the trachea 
lumen due to a submucous infiltration that seemed firm. This occupied 
the right side of the tracheal wall and extended from the subglottic area 
to within 2 cm. of the orifice of the right main bronchus. The over 
lying mucosa was red and congested, while the noninvolved portion oi 
the tracheal mucosa appeared normal. A diagnosis of primary adeno- 
cystic carcinoma or cylindroma was made from tissue removed at 
tracheotomy. The patient refused further treatment. An excellent dis- 
cussion of the histologic aspects and classification of these tumors is 
given. 

Endobronchial intrusion of metastatic lesions from malignant 
growths elsewhere is not commonly observed. Maytum and Vinson * 
observed in roentgenograms extensive changes in the right lung of a 
patient in whom a renal tumor also was suspected. At bronchoscopy, a 
large tumor was observed projecting from the bronchus to the upper 
lobe of the right lung. A large mass of soft tissue was coughed up. 
Microscopic examination of the tissue showed it to be an adenocarcinoma 
of the hypernephroma type. 

Carcinoma.—While the question whether there is an actual increase 
in carcinoma of the bronchus is of didactic interest, it is apparent that 


more interest is being manifested in the subject. As a result, increasing 
emphasis is being placed on the importance of prompt recognition and 


early diagnosis. 

In a discussion of the prognosis of carcinoma of the lung, Mor- 
land ** stated that the incidence of pulmonary carcinoma has 
increased during recent years and that it still remains one of the most 
fatal forms of disease. The prognosis, therefore, concerns, first, the 
probable duration of life and second, the degree to which the suffering 
can be relieved during the terminal stages. Roentgen ray treatment may 
frequently relieve symptoms due to dyspnea and suppuration caused by 
bronchial obstruction. Radon seeds may be introduced by bronchoscopy 
directly into the bronchus, or they may be inserted directly into the 
growth by thoracotomy as a palliative measure. In discussing the surgical 
treatment of carcinoma of the lung, Morland advised that bronchoscopic 
removal of the neoplasm is practicable only in rare cases of well circum- 
scribed or pedunculated growth. He expressed the hope that the increas- 
ing use of bronchoscopy for diagnostic purposes will result in the dis- 
covery of cancer at a stage sufficiently early for removal of the growth 


43. Maytum, C. K., and Vinson, P. P.: Pulmonary Metastasis from Hyper- 
nephroma with Ulceration into a Bronchus Simulating Primary Bronchial Car- 
cinoma, Arch. Otolaryng. 23:101 (Jan.) 1936. 

44. Morland, A.: Prognosis of Carcinoma of the Lung, Lancet 2:644 (Sept 
12) 1936. 
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lf the growth cannot be treated by bronchoscopic means, total pneumo- 
nectomy is the only alternative. 


In an analysis of 300 cases of carcinoma of the lung, with a com- 
parative study of 100 of these in which bronchoscopy had been per- 


formed during life and ultimately postmortem examinations were made, 
Kramer and Som ** secured sufficient data to permit the topographic 
classification of pulmonary carcinoma into (1) carcinoma of a large 
bronchus, (2) carcinoma of a branch bronchus and (3) parenchymal 
carcinoma. In 74 per cent of all cases the diagnosis was confirmed by 
the histologic examination of bronchoscopically removed tissue. 

The upper lobe seemed to be the most frequent primary site of 
carcinoma. This incidence appeared higher in the series of cases in 
which postmortem examination was made (48 per cent) while in the 
series in which no autopsy was performed it was 38 per cent. Obviously 
the determination of the primary site by postmortem examination would 
be more accurate. Instances of carcinoma of a large bronchus com- 
prised a majority of the cases of bronchial carcinomas. Instances of 
carcinoma of the small bronchi constituted from 15 to 20 per cent of 
the cases. These included the peripheral localized and the peripheral 
infiltrative forms. The parenchymal carcinoma probably originated in 
the pulmonary alveoli and constituted about 20 per cent of all carci- 
nomas. Kramer and Som described the bronchoscopic appearances and 
also the clinical and pathologic findings associated with each of these 
types. 

While the prognosis of primary carcinoma of the lung is generally 
unfavorable, Schrire *® expressed the belief that better results can be 
secured if the diagnosis is made early. This could be accomplished 
in the endobronchial form of carcinoma by employing bronchoscopy, the 
decisive method of investigation. In the cases in which the condition 
is associated with hemoptysis, there would be ulceration, and the tumor, 
if present, should be visible bronchoscopically. The final diagnosis must 
rest on removal of a specimen of tissue for histologic examination. 

Although roentgen examination and bronchoscopy have added 
immeasurably to the diagnosis of carcinoma of the bronchus, such a 
diagnosis is too often made at an advanced stage of the disease. Hal- 
loran *7 emphasized the importance of being “cancer of the lung- 
minded,” utilizing all the diagnostic measures necessary in arriving at 
a diagnosis. The importance of bronchoscopy was stressed in those 
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cases in which there was clinical and roentgen evidence of bronchial 
obstruction or suppuration. 

While bronchoscopy permits diagnosis in the early stages of cancer 
of the bronchus more frequently than any other diagnostic means so 
far available, Ballon and Ballon ** expressed agreement with the opinion 
generally held, that in many cases the process is far advanced before 
a positive diagnosis is made. Bronchoscopy is of value in many cases 
in estimating the operability of growths from observations made on 
the appearance of the carina and the location of the growth. Whik 
endobronchial treatment seems to have met with some success, the 
available data are inadequate to permit any conclusions. 


9 


In a paper on bronchial carcinoma, Baker-Bates * indicated that 
there is a growing belief that the disease is increasing in frequency. 
It was his experience that the value of bronchoscopy in early diagnosis 
and treatment cannot be overestimated but that cooperation between the 
internist and the laryngologist is essential. When the technic of bron- 
choscopy has not been mastered sufficiently, examination by this method, 
when performed with local anesthesia, produces some discomfort to 
the patient. It is important, however, to remember that bronchoscopy 
adds a certainty to the diagnosis which cannot be obtained in any other 
way, by giving information as to the site and extent of the lesion and 
enabling tissue to be removed for histologic examination. Successful 
treatment depends on the earliest possible diagnosis ; one should there- 
fore be prepared to examine bronchoscopically patients presenting all 
the recognized manifestations of this disease. 


Christie *° discussed the diagnosis and treatment of primary cancer 
of the lung and stated that in the last ten years reports of over 500 
cases of cancer of the lung have appeared. Interest in this subject 
has been stimulated by improvement in diagnostic methods, including 
perfection of roentgen technic and interpretation, bronchoscopy and 
mapping of the lungs. The final diagnosis must depend on a combina- 
tion of these methods, in which the roentgen ray, in his opinion, is the 
most important. For accurate diagnosis, however, bronchoscopy is 
essential. Two points should be borne in mind with regard to bronchos- 
copy, namely, biopsy material should be taken from the tumor itself 
and not from inflammatory tissue or from the bronchial wall, and a 


report of negative results should be accepted with reservations, since 
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the bronchoscopist cannot always see the tumor, particularly if it 1s 
in an upper lobe. 

In a study of 57 cases of carcinoma of the bronchus, Rosedale and 
McKay * agreed that the growths are situated most frequently at or 
near the hilus of the lung, commonly taking origin in a first order 
bronchus. For this reason, bronchoscopy should be a valuable diag- 
nostic procedure. Bronchoscopy was performed in 6 of the 37 cases 


in which autopsy was performed. A diagnosis of cancer was definitely 


established by biopsy in 4 cases and suspected in 1. 


ABSCESS OF THE LUNG 

Experimental Abscess—By means of a technic which prevented the 
expulsion of inoculated material from the bronchi during cough and 
which also caused atelectasis, Weiss and his associates ** were able to 
produce pulmonary abscess in dogs. The inoculated material was 
secured by operation from the lung of a patient with chronic pulmonary 
abscess. The anaerobes were kept alive by frequent passage through 
the inguinal tissues of guinea-pigs. In their series material also was 
secured from pyorrheal lesions of human beings. The material was 
introduced directly into the bronchus of the lower lobe by means of a 
bronchoscope and a ureteral catheter. Detailed protocols were given. 
The evidence presented suggests that pulmonary abscess may be due 
in some cases to aspiration into the lungs of infectious material from 
the upper respiratory passages, with blocking of a corresponding 
bronchus. 

Bronchoscopy in Treatment.—In presenting the importance of bron- 
choscopy as an aid to the physician in the treatment of pulmonary dis- 
ease, Jones-Phillipson ** discussed the technical aspects of bronchoscopy 
and its application in diagnosis and treatment. The importance of bron- 
choscopy in the treatment of pulmonary abscess was emphasized, par- 
ticularly for those cases in which some endobronchial obstruction 
interferes with drainage. 

In a report of their experiences with bronchoscopy in pulmonary 
abscess, Pietrantoni and Pittiani °* concluded that bronchoscopic treat- 
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ment cannot be employed in all cases. By bronchoscopic aspiration . 
pus from the draining bronchi, those factors that normally aid in perora| 
bronchial drainage—cough, ciliary activity and pulmonary ventilation 
are assisted. This effect would be greatly enhanced if bronchoscopy were 
employed promptly in pulmonary infection of aspiratory origin. Aspira 
tion is not considered of value for abscess unassociated with interference 
with drainage, such as metastatic abscess and pulmonary gangrene. Th: 
writers have observed a remarkable change in the prognosis of pulmo- 
nary abscess since bronchoscopy has been considered as a method of 
treatment on the basis of fundamental indications in each case. In 
25 cases in which the condition was treated by bronchoscopy, the results 
have been satisfactory. Of these, the abscesses in 18 were acute or 
subacute and in 7 were chronic. None of the chronic abscesses were 
benefited. Of the patients with acute and subacute conditions, 60 per 
cent recovered, 12 per cent were improved and 28 per cent died. 

In a discussion of bronchoscopic findings and their interpretation 
in instances of abscess of the lung in its various stages, Goldman” 
expressed the views generally held by bronchoscopists concerning the 
importance of these to the thoracic surgeon. Illustrative cases are cited 
to emphasize certain phases of the subject. 

In a discussion of the treatment of pulmonary abscess Cutler and 
Gross ** expressed the opinion that bronchoscopy for repeated aspira- 
tion does not offer any advantage over postural drainage alone. They 
did recommend it, however, for its value as a diagnostic aid and 
expressed the belief that bronchoscopy should be employed in each 
case, if the patient is not too ill, to rule out the possibility of foreign 
body as the exciting cause of the lesion. 

In a series of 100 consecutive cases of pulmonary abscess reported 
by Allen and Blackman,** 10 patients were treated by bronchoscopy 
in conjunction with general medical measures and postural drainage. 
In the opinion of the authors, bronchoscopy is of greatest value as a 
diagnostic aid. 

Asthma.—The role of bronchoscopy in bronchial asthma includes 
investigation of the tracheobronchial tree to rule out conditions that 
may simulate asthma. Clerf** also employs bronchoscopy to secure 
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specimens of bronchial secretion for autogenous vaccine. In his experi- 
ence, bronchoscopy for treatment is of value in those cases in which 
there is no demonstrable etiologic basis for the symptoms or in which 
the condition does not respond to treatment based on supposed causative 
factors. These patients could be divided roughly into two groups. The 
first consisted of adult patients, who, previously well, dated the onset 
of asthmatic symptoms from an acute respiratory infection. In the 
second group, consisting largely of children, the asthmatic symptoms 
were of sudden onset and often were considered as arising from a 
foreign body. He agreed that bronchoscopy is important in the study 
of certain clinical conditions described as bronchial asthma. No clinic 
for the treatment of allergic disease or asthma is complete without the 
services of a competent bronchoscopict. Bronchoscopy should be given a 
trial in the treatment of bronchial asthma that does not respond to com- 
monly employed methods. The best results are secured in tracheo- 
bronchitis with excessive secretions producing bronchial obstruction. 
Vaccine made from bronchoscopically removed secretions has been 
found valuable in instances of so-called bacterial allergy. 

Interesting findings and remarkable relief secured from bronchoscopy 


) 


in asthmatic children have been recorded by VanLoon,** who observed 
a group of 18 patients. A study of the character and quantity of secre- 
tions, the color of the mucous membrane, the amount of anteroposterior 
collapse of the trachea and the relationship of these findings to the 
history and the therapeutic results showed no uniformity. Vaccine 
therapy seemed most satisfactory in those cases in which congested tra- 
cheobronchial mucosa suggested the presence of infection. The writer con- 
cluded that bronchoscopy has proved itself of value in asthmatic children 
in differentiating foreign body or other bronchial obstruction from true 
asthma, in relieving the dyspnea of acute attacks by removal of obstruct- 
ing secretion and by securing secretion for the preparation of vaccine. 

Pulmonary Tuberculosis —Bronchial obstruction in tuberculosis is 
a not uncommon finding and often is responsible for unexplained signs 
and symptoms as well as for occasional unsatisfactory end-results fol- 
lowing surgical treatment. Bronchoscopic examination is the most satis- 
factory method of diagnosis. 

Three types of bronchial obstruction due to tuberculosis—intramural, 
mural and extramural—were described by Phelps.*° The intramural 
type is most commonly observed in children and is caused by a sup- 
purating peribronchial gland that has broken through the bronchial wall 
and sloughs into the lumen. The mural form can be divided into three 
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stages, as follows: (a) the submucous tuberculoma with infiltration 
thickening and edema of the bronchial wall, (>) superficial ulceratior 
of the mucosa, eventually replaced by granulation tissue and (c) cica- 
tricial stenosis of the bronchial lumen, having a similar appearance 
to a lye stricture of the esophagus. The extramural form is most fre- 
quently due to the pressure of enlarged peribronchial tuberculous lymph 
nodes and may occur in children or adults. The pathologic changes pro- 
duced by obstruction were discussed, and illustrative cases were cited. 

Phelps stressed the importance of bronchoscopy, which has taught 
that tuberculous bronchial stenosis is frequent in chronic pulmonary 
phthisis. In children, a peribronchial gland may rupture into a bronchus, 
and then bronchoscopy may be a life-saving procedure. In adults, bron- 
choscopy enables one to remove a broncholith, to diagnose ulceration 
and treat it, and to diagnose scar formation and treat it. The bronchos- 
copist can aid the thoracic surgeon to decide on the type of operation 
he will perform, depending on the presence or absence of bronchial 
stenosis. When operation does not give the patient complete relief, the 
bronchoscopist can frequently make him more comfortable. Nonspecific 
bronchiectasis of the lower lobe is a frequent complication of pulmonary 
tuberculosis in the upper lobe and develops as a result of tuberculous 
bronchial obstruction. Since information revealed by bronchoscopy is 
of such importance and the results of bronchoscopic treatment are so 
encouraging, one can safely say: “No good sanatorium for tuberculosis 
is completely staffed without a bronchoscopist.” 

Samson * expressed agreement with other observers that, except in 
rare instances, the presence of acute pulmonary tuberculosis is not a 
contraindication to bronchoscopy. The increasing recognition of tuber- 
culous tracheobronchitis as a clinical entity demands that direct endo- 
scopic examination be used to make a final diagnosis. Repeated 
bronchoscopic examinations are valuable not only to ascertain the pres- 
ence of a lesion but also to determine its progression or regression. 
Samson has found these observations of value in determining what type 
of collapse therapy, if any, should be employed for pulmonary tuber- 
culosis. In his experience, the combination of several of the following 
signs and symptoms in any patient should be considered as of sufficient 
importance to warrant bronchoscopy: constant wheezing, either expira- 
tory or inspiratory or both, after all sputum has been raised, extremely 
thick, tenacious sputum difficult to raise, marked variation in quantity of 
sputum from day to day, abnormally large amounts of sputum, frequent 
or persistent presence of organisms in the sputum in spite of apparent 
control of the parenchymal lesions, unexplained elevations of tempera- 
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ture and intermittent areas of atelectasis, as seen in serial roentgeno- 
vrams of the chest. He expressed the opinion that bronchoscopic 
removal of material for biopsy in cases of suspected lesions is contraindi- 
cated because of the danger of miliary or parenchymal spread of the 
tuberculosis from uncovering new avenues of dissemination in the tra- 
cheal or bronchial lesions. 

In a report of 4 cases of incomplete obstruction of a bronchus by 
a tuberculous lesion and the production of obstructive emphysema, 
Spivek © found that they differed in the mechanism of induction of 
the emphysema. In 3, diagnostic bronchoscopy was done and evidences 
of bronchial obstruction were observed. The obstruction may be pro- 
duced by a gland eroding the wall of a bronchus and projecting into 
its lumen, by rupture of a softened gland into a bronchus, by granula- 
tions forming at the site of such a rupture or by later contracture of 
the scar of the original lesion. 

Pneumonography.—In a discussion of pneumonography, Baker “ 
emphasized the importance of diagnostic bronchoscopy preliminary to 
the introduction of radiopaque substances into the bronchi for lung 
mapping ; in fact, he expressed the opinion that the indication for pneu- 
monography should be determined on the basis of findings by clinical, 
roentgenologic and bronchoscopic examination. The method of intro- 
duction of iodized oil into the air passages is of secondary importance, 
provided the desired result, a good pneumonogram, is obtained. He 
favored the catheter method of instillation, the catheter being intro- 
duced by indirect laryngoscopy in adults and by direct laryngoscopy 
in children. The accurate placement of the catheter and the instillation 
of iodized oil are carried out under fluoroscopic guidance. Indications 
for lung mapping are enumerated. 

The value of iodized poppy-seed oil was demonstrated by Jacod ™ 
in the case of a small mediastinal tumor. A bronchoscopic examination 
revealed tracheal compression, but the extent could not be determined. 
The tumor could not be demonstrated by ordinary roentgen study. With 
iodized oil in the trachea, the exact location, shape and size of the 
tumor were demonstrated. 

Although instances of ioderma and iodism from iodized oil have 
been reported, the first fatality following the injection of iodized oil 
into the lung was that reported by Goldstein.* Twenty cubic centime- 


62. Spivek, M. L.: Obstructive Pulmonary Emphysema Due to Partial Obstruc- 
tion of the Bronchi by Tuberculous Lesions, Am. J. Dis. Child. 51:69 (Jan.) 1936. 

63. Baker, D. C., Jr.: Pneumonography, Laryngoscope 46:873 (Nov.) 1936. 

64. Jacod, M.: Lipiodol in the Trachea as a Method of Early Diagnosis of 
Mediastinal Tumors, Bronchoscop., cesophagoscop. et gastroscop. 1:19 (Jan.) 1936. 

65. Goldstein, D. W.: Fatal Iododerma Following Injection of Iodized Oil 
for Pulmonary Diagnosis, J. A. M. A. 106:1659 (May 9) 1936 





338 ARCHIVES OF OTOLARYNGOLOGY 


ters of iodized oil (40 per cent) was injected for diagnostic purposes 
into the bronchi of a man aged 47. There was no question concerning 


the diagnosis of iododerma as evidenced by the history of injection 
of iodized oil, the demonstration of iodine in the urine and typical 
cutaneous lesions. The eruption was limited more or less to the face 
and the upper extremities. Although absorption of iodine from the 
bronchial mucosa is negligible, it is entirely conceivable that in a mark- 
edly sensitive or allergic person a sufficient quantity could have been 


absorbed to be responsible for the eruption. Goldstein expressed the 
belief that death resulted from nephritis plus overwhelming toxemia. 

Biplane Fluoroscopy.—Jackson and Chamberlain ® discussed biplane 
fluoroscopy as an aid in bronchoscopy and described a fluoroscopic 
apparatus which possesses distinct advantages for bronchoscopic work. 
It gives complete protection to the patient and attendants against the 
possibility of electric shock. There is absence of interference with 
the work of the bronchoscopist or his assistants. It affords maximum 
protection of the patient, roentgenologist and others present against 
exposure to roentgen rays. The central rays of both beams are geo- 
metrically set 90 degrees apart, truly vertical and truly horizontal, 
respectively. There is a minimum of “enlargement” and “distortion” 
of the fluoroscopic images. The distortion inherent in the production 
of shadow images is materially reduced by increasing the distance 
between the tube and the screen while maintaining the screen as close 
as possible to the patient. It allows easy manipulation and centering 
and instantaneous change from the vertical to the horizontal ray and 
vice versa. 

FOREIGN BODIES IN THE AIR PASSAGES 

The occurrence of emphysema or atelectasis of one or more lobes 
of a lung is commonly observed in association with foreign body in a 
bronchus. The simultaneous occurrence of these phenomena in the 
same side of the chest is most unusual and presents a difficult diagnostic 
problem. Kubo reported a case of unilateral emphysema and collapse 
of one lung caused by the inhalation of a head of wheat. The solid 
portion of the foreign body caused complete obstruction of the bronchus 
of the lower lobe of the right lung, producing atelectasis, while the 
bearded part, acting as an expiratory valve for the bronchi of the middle 
and the upper lobe, caused obstructive emphysema of these lobes. The 
foreign body and accumulated secretions were removed by bronchoscopy. 
The patient, a child aged 8 months, made a complete recovery. 
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In presenting the case of a child, aged 8 years, who had aspirated 
a glass button three weeks previous to examination, with resulting 
obstruction of the left main bronchus, Ruttin ®* discussed the question 
whether a foreign body in the bronchus should be removed during the 
attack of pneumonia or whether it would be better to wait until the 
acute symptoms had subsided. The question obviously arises whether 
the pneumonia was in reality a pulmonary infection dependent on the 
bronchial obstruction, or whether it was independent. If the bronchial 
obstruction produced the pneumonic process, one would conclude that 
removal of the obstruction should be proceeded with immediately to 
facilitate drainage. Unfortunately, Ruttin always used a general anes- 
thetic for children, and he believed that its administration would add 
to the risk of the acute pulmonary infection, particularly since no one 
could foretell the length of time required for removal of the foreign 
body. A tracheotomic bronchoscopy was done six days after the child 
was first examined. At that time the fever was subsiding. The bron- 
choscopy was discontinued, as an accident occurred to the bronchoscope 
and no other instruments were available. It was interesting to note 
that the procedure caused a recrudescence of fever, which did not sub- 
side until five days later. The foreign body was ultimately removed 
successfully. 

A denture as a foreign body usually lodges in the esophagus or 
the hypopharynx, particularly if it is of considerable size. In Myers’ * 
case, a large denture lodged in the larynx, producing hoarseness and 
later slight dyspnea. Its presence in the larynx was not suspected for 
five days and was discovered by roentgen ray examination. 

In a series of 178 foreign bodies in the air and food passages 
reported by Jackson,’® the largest group, numbering 38, consisted of 
bones. Peanuts were present as foreign bodies in 18 cases. These, 
taken together with other nuts, seeds and shells, constituted the vegetable 
foreign bodies, which also numbered 38. Attention was directed to the 
importance of bilateral obstructive emphysema, particularly when asso- 
ciated with wheeze, as an indication for bronchoscopy, especially if 
there is a history of foreign body. Tracheotomy was required post- 
operatively for obstructive laryngeal dyspnea in 6 of the 25 instances 
of vegetable foreign body in which the foreign body was lodged in the 


tracheobronchial tree. Jackson stated that the oxygen tent will often 
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obviate the need for tracheotomy in the postoperative care of patient 
in whom subglottic edema is anticipated. Good films of the neck are 
necessary in the diagnosis of bone in the esophagus. A knowledge oi 
ossification of the laryngeal cartillages, however, is necessary in thei: 
interpretation. An opaque foreign body has often been overlooked 
because the physician failed to have a roentgen ray examination of th 
chest. 

The problem of removal of a pin from the bronchial tree commonly 
is complicated because the pin, point uppermost, has a tendency to 
gravitate to the lowest possible point in the bronchi and can no longer 


‘ discussed the mechanical 


be seen through a bronchoscope. Patterson ‘ 
problems involved in their removal and emphasized the importance of 
utilizing a small tube without a light, this to be passed under the direc- 
tion and guidance of a competent fluoroscopist. Two cases, both the 
patients being children, each with a pin in the distal portion of the 
bronchus of the lower lobe, are reported. In each, it was necessary to 
employ costophrenic bronchoscopy under double plane fluoroscopic 
guidance to effect successful removal of the foreign body. 

An interesting paper on the bronchoscopic work of the Philippine 
General Hospital in the twenty-five years of its existence was presented 
by Alcantara and de Ocampo.** They collected histories of 286 instances 
of foreign body in the food passages and 16 instances of foreign body in 
the air passages. Of these 68.5 per cent consisted of coins. Study of 
the age incidence revealed that 72.8 per cent of the patients were under 
6 years. Since a number of these cases were observed in the so-called 
“prebronchoscopic days,” the writers discussed the various methods of 
treatment that were employed and agreed that peroral endoscopy con- 
stitutes the only safe means of removal. As is the case in all localities 
where new methods are introduced, it becomes necessary to educate 
the general practitioners as well as the laity in the prompt recognition 
of the condition and the proper methods of treatment. Little progress 
has been made in endoscopy for diagnosis and treatment of disease 


owing to a failure on the part of members of the medical profession 


to appreciate the importance of these procedures. 

In Mounier-Kuhn’s ** case of unsuspected bronchial foreign body, 
a thumb tack, which had been in a subdivision of the bronchus of the 
lower lobe of the right lung for nineteen months, there was an excellent 
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history of choking while holding a tack in the mouth. This, however, 
was not elicited until roentgen study revealed the presence of the foreign 
body. Repeated bronchoscopy was necessary to remove granulations and 
pus, so that the foreign body could be reached. It was removed at the 
fifth bronchoscopy with fluoroscopic assistance. 

In a report of 9 recent cases of foreign body in the air and food 


passages, in all of which the object was successfully removed by peroral 


endoscopic measures, Johnson and Ferguson ** gave a detailed account 
of the symptoms and the findings obtained by physical examination and 
roentgen study. In their comments they pointed out certain diagnostic 
features and emphasized the importance of considering foreign body 
as a diagnostic possibility in all instances of obscure signs and symp- 
toms referable to the air and food passages. 
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Editorial 


EDITOR OF THE ARCHIVES 

With the current issue, Dr. George Elmer Shambaugh, editor of 
the ARCHIVES OF OTOLARYNGOLOGY since its establishment in 1925, 
retires as editor in chief, to be succeeded by Dr. George M. Coates, of 
Philadelphia. Under the editorship of Dr. Shambaugh, the ArcHIVEs 
has assumed a special position in the field of otolaryngologic literature. 
Established by the Board of Trustees primarily with the purpose of 
advancing the specialty of otolaryngology and of making available a 
periodical not in any way dependent on the advertising and promotion 
of products disapproved by the Council on Pharmacy and Chemistry, 
the ARCHIVEs has been concerned largely with the publication of reports 
of research, some of them monographic in scope, in the otolaryngologic 
field. As a leader in the advancement of the highest scientific ideals in 
his field, Dr. George Elmer Shambaugh as editor has been instrumental 
in defining this position. His association with the certifying board in 
the field of otolaryngology is generally well known. Dr. Shambaugh 
has been professor of otolaryngology and head of that department in 
Rush Medical College since 1916, and also otologist and laryngologist 
of the Presbyterian Hospital since 1902. His eminence has been attested 
by his being elected president of the American Otological Society 
and of the American Laryngological Association, and by his membership 
in every other important special group in this field. 

Among other contributions to his field are his articles entitled “Inves- 
tigation of Blood Supply of the Internal Ear” and “Embryology and 
Histology of End Organs in Labyrinth of Ear.” In 1912, he was 
awarded the Lenval prize for his research on the internal ear. In mak- 
ing this acknowledgment of his services, the Board of Trustees of the 
American Medical Association tenders to Dr. George Elmer Shambaugh 


its utmost appreciation for his contribution to the advancement of the 


ARCHIVES OF OTOLARYNGOLOGY. 
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Tue Sensory Acuity oF PsyCHopATHIC INDIVIDUALS. 
chiatric Quart. 9:422 (July) 1935. 


It is popularly believed by both the laity and the medical profession that per- 
sons with neurosis are hypersensitive to sensory impressions. To test this, Bart- 
lett studied the auditory thresholds of twenty-four patients with psychoneurosis, 
patients with schizophrenia and an unspecified number of normal persons used as 
controls. An audio-oscillator was used, and twenty readings were taken. The 
results were expressed in decibels. The average threshold was 53.5 for normal 
persons, 53.2 for the patients with neurosis and 54.4 for the group of patients 
with dementia praecox. The range was from 37 to 69 for the group of controls, 
from 37 to 70 for the patients with psychoneurosis and from 38 to 70 for the 
patients with schizophrenia. It thus appears that the sensory acuity was substan- 
tially the same for the three groups. The apparent hyperacuity of the person with 
neurosis seems to be based on a deficiency in ability to sustain attention, so that 
these persons are constantly distracted by trivial stimuli. The apparent impair- 
ment of sensory processes in the person with schizophrenia is probably at the 
complex perceptual level of synthesis of impressions rather than at the simple 
level of direct sensory perception. 


Davipson, Newark, N. J. [Arcn. Nevurot. & PsycHiat.] 
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CEREBELLAR ABSCESS FROM THE OTOLOGIC, NEUROLOGIC AND OPHTHALMOLOGIC 
Points oF View. J. Ramaprer, R. Causst, ANprE-TuHomas, J. A. Barre 
and E. Vetter, Rev. d’oto-neuro-opht. 13:1 (Jan.); 85 (Feb.) 1935. 


This article is a comprehensive report to the eighth congress of the Sociétés 
Frangaises d’oto-neuro-ophthalmologie, held in Nice, France, in April 1935. “The 
contributors united their efforts, submitted proofs to each other, discussed and 
criticized. It is without doubt the first report on abscess of the cerebellum that 
has been conceived in this spirit of collaboration and scientific fusion.” 

The report is divided into three parts: (1) symptoms and diagnosis, (2) 
pathways of propagation of infection and lesions produced and (3) treatment. 
Combined statistics based on the reports of autopsies indicate that the proportion 
of cases in which abscess of the brain was observed in the total number of autopsies 
is, on the average, 0.24 per cent. Abscess of the cerebellum is still more rare, 30 
per cent of abscesses of the brain being located in the cerebellum. The disease is 
most frequent in the third decade of life. While abscess of the cerebellum may 
be due to traumatism or to other causes, in practically all cases it is of auricular 
origin. It is extremely rare for a cerebellar abscess to follow uncomplicated 
acute otitis, the usual complication being extradural abscess or thrombophlebitis. 
In cases of abscess complicating chronic otitis the usual intermediate complication 
is labyrinthitis. (Cases of abscess located in the side of the cerebellum opposite that 
of the diseased ear are so rare that they may be disregarded. While a single 
abscess is most frequent, multiple abscesses are not exceptional and may be 
present in both the cerebrum and the cerebellum. 

The symptomatology of abscess of the cerebellum is extremely rich and varied. 
The patient has a history of auricular infection that may have involved the 
labyrinth or the cellular structure of the bone and have extended to the meninges. 
Whatever the pathway to the brain, a more or less extensive meningeal infection 
results; the pia is thickened; the interlobular septums are more and more thick- 
ened as one approaches the accumulation of pus, and microscopic inflammatory 
nodules are observed along the vessels, not only in the septums but in the cortex and 
the white substance. The diseased lobe is edematous, and the vermis, bulb and. 
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indeed, all the structures in the cerebellar fossa are displaced; hence, there js 
disturbance of the paracerebellar nuclei, especially the vestibular centers, and 
even of the cerebellar structures of the opposite side. The abscess may be deeply 
or superficially situated. If located in the central white substance it may irritat: 
or destroy fibers from the cortex, the dentate nucleus or the roof nucleus. 1 

this must be added the effects of intracranial hypertension. A patient with abscess 
of the cerebellum has not a purely cerebellar condition; he has always a cere- 
bellolabyrinthine involvement. The labyrinthine factor is contributed by the lesion 
of the internal ear and by repercussions on the labyrinthine nuclei and the con- 
nections between the cerebellum and the labyrinth. 

Some general symptoms of abscess of the brain, considered in connection with 
the past history of auricular disease, are of major importance in the diagnosis 
These symptoms are hypothermia, bradycardia, somnolence, diminution of respira 
tory exchange, hypotension and hyposensibility to sensory stimuli. The pulse 
rate is influenced somewhat by the intracranial hypertension but perhaps more by 
the edema and its repercussion on the bulb, i. e., on the centers of the vagus (pneu 
mogastric) nerve. Headache is a constant symptom; it varies in intensity with the 
stage of the disease but is not absent even during the latent period of the abscess. 
The location of the headache is not reliable as a localizing symptom. Hyper- 
tension, edema and distention of the meninges play a part in its production. One 
of the most typical general signs of abscess of the brain is rapid and marked 
loss of weight, especially when it occurs in connection with chronic otitis. In 
association with abscess of the cerebellum, nausea and vomiting (of the cerebral 
type) are not particularly frequent and are more often present in an advanced 
stage. Changes of character, slowness of reactions, somnolence and yawning, 
gradually proceeding to a stuporous state, are less marked than in connection 
with cerebral abscess. The important features in the meningeal syndrome are 
the existence and nature of the meningeal reaction. The question can be resolved 
only by repeated cytologic, bacteriologic and chemical examinations of the cere- 
brospinal fluid. In a patient with no meningeal signs cloudiness oi the cerebro- 
spinal fluid points to meningitis secondary to abscess. Likewise, in a patient 
in a state of torpor one must assume that if the fluid is sterile and contains only 
from 5 to 600 cells the condition is caused not by the meningeal state but by a 
deeper-seated complication, probably an abscess. In general, hypertension of the 
cerebrospinal fluid is more frequently encountered and more marked in abscess 
of the cerebellum than in abscess of the cerebrum. The danger of spinal puncture 
for a patient with the former condition may be minimized by practicing this 
procedure with the subject in the recumbent position. 

Among the less important diagnostic indications of abscess of the cerebellum 
is Brock’s sign. It should be remembered, however, that in cases of abscess of 
the brain stiffness of the neck is rare. In the early stages of abscess signs of 
meningeal irritation are absent, but later stiffness of the neck and Kernig’s sign 
are present and are correlated with the results of examination of the fluid. 
Papillary stasis is more frequently met in abscess of the cerebellum than in 
abscess of the cerebrum. Lillie found that progressive increase of stasis indicates 
activity of the encephalitic process and that in cases in which operation was per- 
formed at this period the mortality was high. In abscess of the cerebellum, which 
is practically always secondary to otorrhea, simple enumeration of the leuko- 
cytes does not furnish valuable information, but study of Schilling’s hemograms 
after intervention yields important data. Only repeated examinations are of 
value. 

The intensity of the various cerebellar signs varies with the stage of evolution 
of the abscess; in the majority of cases they are discrete and predominate in one 
member, usually the upper limb on one side. It cannot be said in any given 
case that no cerebellar signs exist unless the examination is methodical and 
detailed. When the patient is confined to bed, only the activity of the members 
can be explored, and when torpor is present, clinical investigation is limited to 
examination of tonus. In observing station and gait the impression received is 
that of a person who fears to lose his equilibrium rather than that of an intoxi- 
cated man who has lost all control. These troubles, sketchy at first, become more 
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marked as the disease progresses, owing to participation of the vestibular appa- 
ratus. Disturbances of tonus often appear ‘earlier than other signs. In disease 
of the cerebellum the limb is more passive (diminution in the resistance of 
antagonists)—hence the term hyposthenia (André-Thomas). Extensibility may 
be simultaneously increased in association with abscess of the cerebellum but in 
that case the cerebellum is not the sole cause. In the obscure pyramidal syn- 
drome it is exceptional for passivity to exist without extensibility; in that lesion, 
however, there are other signs, and the passivity is crossed in relation to the 
cerebral lesion. All joints must be examined. Hypasthenia modifies the tendon 
reflexes by causing an increase in the amplitude of the movement of extension 
and oscillation before the limb becomes immobile again. It is probable that cata- 
lepsy does not result from disturbance of the cerebellum or, at least, from exclu- 
sive involvement of this organ. It is only at an advanced stage, when the abscess 
has attained considerable size or is located near the median line and the vermis, 
that the symptoms become bilateral; even then they predominate on the side of 
the disease. To explain the rarity of cerebellar signs in the reported observations 
of cerebellar abscess, the insufficient neurologic education of the otologist must 
be, in part at least, incriminated. Tests for passivity and disturbance of tonus 
are unknown to most otologists. These tests may be conducted even on a 
comatose patient and are signs of first rank in the semeiology of abscess of 
the cerebellum. 

The vestibular syndrome is exhaustively discussed. Past pointing, nystagmus, 
Romberg’s sign and vertigo are not purely cerebellar symptoms, for these signs are 
due to disturbances in some part of the vestibular apparatus. The discussion is 
epitomized as follows: “In the majority of cases of abscess of the cerebellum 
the vestibular syndrome embodies the characters of both peripheral and central 
vestibular lesions: peripheral in the deafness and areflexia, allied to the labyrinth- 
itis which so often has preceded the endocranial stage in cases of chronic otitis; 
central in the character of the spontaneous manifestations. These manifestations 
show that the syndrome is almost always in some manner and in some small part 
incomplete and inharmonious (Ramadier and Caussé). According to Barre, 
the lack of harmony is characteristic of cerebellar lesions and is not encountered 
in any other involvement, but he does not consider it constant: A harmonious ves- 
tibular syndrome does not exclude the possibility of abscess of the cerebellum. 
Practically, two elements must be taken into account—both difficult to appreciate 
at times: (1) the progressive character of the phenomena and (2) the lability of 
the symptoms, that is, modification of the form and direction of the nystagmus 
and inversion of the past pointing.” 

Conjugate deviation of the eyes, paralysis of the ocular movement and lateral 
position of the head are regarded by some authors as an important syndrome. 
Conjugate deviation of the eyes is seen most frequently; it is almost always 
toward the sound side and is a late symptom. Paralysis of the ocular movements 
is often associated with it. The significance of this syndrome is that in cases of 
abscess located elsewhere in the brain the deviation is different and is much 
more rare. 

Troubles in respiration are frequent in cases of abscess of the cerebellum and 
are due to bulbar compression. Autopsy shows in all instances engagement of 
the cerebellar tonsils in the foramen magnum and dilatation of the ventricles. 
Paralysis of respiration may occur suddenly or after a long period of difficulty 
in respiration of the Cheyne-Stokes type. It may occur after lumbar puncture, 
which should always be performed with caution. 

Paralysis of one or more cranial nerves in the course of abscess of the cere- 
bellum is not exceptional. Although it is classic to regard paralysis of the third 
nerve as a localizing sign of cerebral abscess and paralysis of the sixth nerve 
as related to abscess of the cerebellum, reserve is advisable in interpreting their 
significance. They are not localizing signs of the first importance. It is a ques 
tion whether in most cases of pyramidal disturbance there is not really instead 
a disturbance of tonus: massive hypotonia. 

Statistics show that the diagnosis of abscess of the cerebellum is difficult. 
Five situations may be envisaged: (1) The syndrome of the posterior fossa is 
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evident, but the difficulty lies in differentiating paradural abscess, collateral 
meningo-encephalitis and serous meningitis; (2) an abscess associated with 
encephalitis is evident, but the localizing signs are absent, obscure or contradictory : 
(3) the abscess is masked by a complication (diffuse meningitis, thrombophlebitis, 
labyrinthitis and coma have their own signs which must not be confused with 
those of abscess); (4) there is a silent abscess, and (5) a patient with chroni 
otorrhea presents a lesion of the nervous system, such as tumor of the cerebellum, 
tumor of the cerebellopontile angle or hysteria, which is independent of the otorrhea 
and, by reason of its location, has a symptomatology comparable with that of 
abscess. Differentiation of extradural, subdural and cerebellar abscess is not 
possible. Possibly, pain on percussion over the site of an extradural abscess may 
be of help. It has been said that the coexistence of a subdural abscess and a 
cerebellar abscess rarely occurs. Collateral meningo-encephalitis (hypertensive 
meningitis) may be generalized or localized in the posterior fossa (syndrome of 
3arany). One of the most frequent etiologic factors in this condition is acute or 
chronic otitis. Hypertensive meningitis may exhibit all the aspects of abscess of 
the cerebellum, such as vestibular and cerebellar disturbances and disturbances of the 
cranial nerves. A preoperative differential diagnosis is not possible; even in cases 
in which a pontocerebellar lake is drained, the possibility of the coexistence of an 
abscess remains. In the differential diagnosis of abscess of the cerebrum and 
abscess of the cerebellum, evidence obtained at an operation (mastoid exenteration, 
for instance) is valuable. The absence of precise signs or the presence of con- 
tradictory symptoms makes the diagnosis doubtful. Abscess of the cerebellum is 
often taken for abscess of the cerebrum. 

Diffuse meningitis may mask the picture of abscess, not so much because it 
simulates abscess as because of the uncertainty of its significance. The problem 
will be solved by a study of the clinical and serologic data. In general, when 
signs of localization appear the diagnosis is already established, for in meningitis 
these signs appear late. The clinical picture of thrombophlebitis of the lateral 
sinus in its classic form is so characteristic and dominates the scene so completely 
that the observer’s attention is directed away from a more profound examination. 
Likewise, it may be accompanied by neurologic signs, such as paralysis of the 
cranial nerves, papillary stasis and secondary meningitis, the clinical and cytologic 
characters of which are identical with those of meningitis secondary to abscess. 
It is to be remembered also that neurologic accidents may follow surgical inter- 
vention on the sinus. The possibility of the coexistence of acute labyrinthitis and 
abscess of the cerebellum is remote. In the presence of a vestibular syndrome, 
the differential diagnosis between a central and a peripheral lesion may be made 
on the basis of the evolution and arrangement of the symptoms. With a peripheral 
lesion the onset is sudden and intense, and the symptoms tend to diminish rapidly 
after a few days, while with a central lesion the onset is insidious and the symp- 
toms do not attain such intensity and tend to grow progressively worse. In 
labyrinthitis the syndrome is complete and in order, while in abscess of the cere- 
bellum some elements are lacking and there is no harmony in the arrangement 
of the symptoms. Pure spontaneous vertical and rotatory nystagmus may be 
observed in cases of abscess but not in cases of labyrinthitis. Neumann’s criterion 
that opening of the labyrinth is the touchstone for the differential diagnosis 
of labyrinthitis and abscess of the cerebellum is not accepted. In labyrinthitis 
headache, cytologic meningeal reaction, neurologic signs and stasis are absent, 
and the pulse rate is in relation to the temperature. If the labyrinth is non- 
reactive and labyrinthine symptoms then supervene, an endocranial complication 
is present. It is not uncommon for a patient with abscess to be presented in coma 
In such cases the entourage must be interrogated, the ears examined and a caloric 
test made. In abscess of the cerebellum the coma is in reality stupor, and there 
will be some reaction on the part of the patient to examination. Also, examina- 
tion for passivity and a lumbar puncture may be made. It is to be remembered 
that in profound coma the reaction to the caloric test is conjugate deviation of 
the eyes (the slow phase of nystagmus only). In a patient with otorrhea whose 
history cannot be obtained and who is in coma due to a cerebral cause, the 
lateralization of the neurologic signs in relation to the otorrhea often points 





ABSTRACTS FROM CURRENT LITERATURE 347 


the way to a correct diagnosis. In cases of doubtful diagnosis exploratory 
operation is indicated. Cases of silent abscess are exceptional. The only safe- 
cuard is for the otologist, who is treating the otorrhea, to examine the patient 
thoroughly at the first appearance of any untoward sign. The coexistence of 
itorrhea and an independent neurologic syndrome may lead to the false diagnosis 
of abscess of the brain or to overlooking of the latter condition. Tumor of the 
cerebellopontile angle may simulate abscess. Tuberculoma of the cerebellum, 
embolus of the posterior cerebellar artery, cerebellar hemorrhage and hemorrhagic 
pachymeningitis with cyst formation have been mistaken for abscess. Hysterical 
manifestations may, up to a certain point, simulate a cerebellar disturbance in 
a patient with otorrhea. The irritative point in these cases is constituted by a 
vertiginous episode, justified on an organic basis, the results of which are pro- 
longed or exaggerated by hysteria. 

It is recognized by the great majority of observers that the clinical signs do 
not permit an exact localization of the abscess in the cerebellum or an estimation 
of its size. In fact, in the case either of abscess or of tumor, the edema accom- 
panying the lesion contributes as much as the lesion itself to the clinical picture. 
It is impossible to dissociate that which belongs to the abscess from that which 
belongs to the edema. 

It it not always possible to determine the pathway followed by the infection 
from the ear to the brain. At times the osseous lesions seem to be enclosed in 
healthy bone. In such cases it is believed that the organism follows vascular or 
perivascular pathways or that, in exceptional cases, the abscess may be metastatic. 
But in most cases the lesions of passage are discernible, either macroscopically or 
microscopically. In abscess of the cerebellum the infection travels to the retro- 
petrous portion of the dura mater by preformed osseous or vascular pathways: 
the labyrinth, the petromastoid canal, emissary veins from the mastoid to the 
intracranial sinuses or, most frequently, directly by progressive osteitis. In the 
dura the infection may form an extradural abscess of pachymeningitis externa. 
In other cases there is a fistulous communication between the abscess and the 
dural lesion. Abscess of the endolymphatic sac is rare. Generally pachymenin- 
gitis interna is present, which solders the meningeal layers to the cortex of the 
brain and thus protects the subarachnoid space from infection. The infection is 
carried into the depths of the brain by vascular and perivascular pathways. The 
abscess almost always lies beneath the cortex on account of the arterial distribution. 
An avascular zone exists within the white substance, which is more vulnerable. 
While the cortex offers the maximum of resistance to infection, it is, however, more 
or less changed by lesions of congestive and edematous encephalitis. In more than 
half the cases the infection passes by way of the presinus zones, especially the 
labyrinthine; very rarely does the infection enter by the retrosinus route. 

Abscess of the cerebellum is more frequently situated on the right side, and 
in two thirds of the cases it lies in the digastric lobule and the anterior part of 
the inferior semilunar lobule. Other locations are the vermis, cerebellar peduncles, 
pons and contralateral cerebellar hemisphere. The depth of the abscess is from 
1 to 2 cm., and the volume is comparatively small. The bacteria are usually 
those observed in the otitic infection. Cocci tend to produce an encapsulated 
abscess, and bacilli, especially the anaerobes, cause diffluent and encephalitic forms. 
Surrounding the abscess is a more or less extensive zone of encephalitis, accom- 
panied by congestion and edema, thickening of the soft meninges and increase of 
the cerebrospinal fluid. The hypertension of the fluid may be aggravated by 
circulatory blockage at the level of the ventricles. The coexistence of hyper- 
tensive or cystic serous meningitis has been noted. Cerebral abscesses occur in 
four forms: (1) encapsulated, most common in abscess due to traumatism; (2) 
limited, in which the abscess is surrounded by a zone of encephalitis but not by 
a true capsule; (3) diffuse, in which the entire hemisphere may be involved in 
lestructive encephalitis, often with numerous points of suppuration, and (4) diffuse 
encephalitis without suppuration. 

The formation of pus is preceded by a stage of encephalitis: a small cir- 
‘umscribed zone, crowded with micro-organisms, leukocytes and disintegrated 
nerve elements, at the center of which is a thrombosed vessel. This stage is 
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followed after a variable time by formation of pus and the establishment .« 
defensive reactions. It would be clinically desirable to determine the time or! 
transition between the two stages, since exploration in the first stage is par 
ticularly dangerous, but no clear indications are available. The abscess tends 
extend centrally; the cortex resists invasion well. Left to itself, the abscess tend 
to open eventually into a ventricle or into the large meningeal spaces; exceptio: 
ally, it may open outward. When the abscess is opened and correctly drained 
cure takes place by collapse of the walls and growth of granulation tissue. Whe 
this procedure is insufficient, as often happens in case of an encapsulated abscess 
cure is retarded or doubtful. The acute abscess corresponds to the encephaliti 
and diffluent form, the subacute to the limited form and the chronic to the encap 
sulated form. The same etiologic and pathologic conditions associated with abscess 
of the brain may cause subdural abscess, which is usually situated near th: 
osseous lesion. 

The treatment of abscess of the brain of otitic origin comprises two stages 
(1) the osseous stage, in which the otomastoid suppuration is eliminated and the 
dura laid bare and (2) the meningo-encephalitic stage—the treatment of the 
abscess itself. The classic procedure of puncture and drainage of the abscess 
seems best adapted to most conditions. Every cerebral abscess involves the 
immediate risk of death from meningitis or from compression of the bulb, espe- 
cially abscess of the cerebellum. Hence, in principle, no delay is permissible in 
the institution of treatment after the diagnosis is made. In every case of sup- 
purative otitis suspicion of an intracranial complication demands immediate abla- 
tion of the otitic focus and exploration of the adjacent dura. 

Normally, the immediate effect of draining an abscess of the brain is marked 
amelioration of the symptoms. The nystagmus disappears after a few days; its 
persistence may be due to encephalitis or to a second abscess, and its reappear- 
ance points to poor drainage. Papilledema may persist for several weeks or 
months. Suppuration diminishes rapidly. In other cases the evolution is com- 
plicated by acute accidents supervening immediately after the operation, such as 
progressive aggravation of the condition, appearance of an encephalitic hernia or 
sudden death. At times, after evacuation of the abscess signs of increased hyper 
tension and papillary stasis appear. These may be due to hemorrhage in the 
brain substance and are to be combated by intravenous injections of hypertonic 
solution of sodium chloride and spinal puncture. In other cases rupture of a ven- 
tricle may occur. Persistence of symptoms is the result of poor drainage, 
encephalitis or the presence of a second abscess. If, in spite of adequate drainage, 
there is no improvement, search for a second abscess is indicated. When a 
general infectious state, with rise of temperature and the appearance of hernia, is 
added to signs of hypertension, a severe encephalitic process must be suspected 
Hernia is caused by the encephalitis, and the means of combating it consist of 
application of aseptic dressings under moderate pressure. Resection of the mass 
may be necessary. 

Sudden death from bulbar respiratory syncope is almost always due to ihe 
presence of an unsuspected second abscess. 

Next to generalized septic meningitis, abscess of the cerebellum is the gravest 
complication of suppurative otitis. The comparative figures for the incidence of 
cures of abscess of the cerebellum and abscess of the cerebrum are 16.66 per cent 
and 43.52 per cent, respectively. No one has approached the results obtained by 
Macewen in 1893. <A surgical condition as variable in its form, structure and 
location as abscess of the brain cannot be amenable to any single operative method 
To obtain the best results it is necessary to adapt the technic in each particular cas« 


Dennis, San Diego, Calif. [Arcn. Nevurot. & Psycutat.] 


DIAGNOSIS OF LABYRINTHINE HyYperexcitTapitity. H. BrRuUNNeER, Monatschr. i 
Ohrenh. 69:1510 (Dec.) 1935. 


Brunner says that at present he bases the diagnosis of labyrinthine hyper- 
excitability on the duration and intensity of the nystagmus that results from 
caloric stimulation. He cites several objections that have been raised against 
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this method of diagnosis. He answers these objections but admits that the method 
e now uses is not yet definitely established and that in the future it will have to be 
adapted again to the changing views regarding the physiology of the caloric test 


Eprror’s ABSTRACT. 


LATE INTRACRANIAL COMPLICATIONS AFTER RADICAL OPERATION ON THE EAR 

G. Craus, Ztschr. f. Hals-, Nasen- u. Ohrenh. 39:69, 1935. 

A review of the literature convinced Claus that late intracranial complications 
are comparatively rare after radical operation on the ear, for he found records 
of only eighteen cases. In this report he gives the history of a patient who, 
twenty-two years after a radical operation, acquired not only labyrinthitis but 
various other complications. The necropsy revealed suppurating leptomeningitis, 
the remnants of numerous abscesses on the right side of the cerebellum, acute 
inflammatory hydrocephalus internus and cicatrization. Underneath the site of 
operation (behind the right auricle) the cerebellum adhered to the dura. The 
author points out that suppuration of the surgical cavity had continued throughout 
the years. Without a new infection, labyrinthitis developed and after that menin- 
gitis and the other complications. That the labyrinthitis was the first intra- 
cranial complication was proved by the course of the disorder and by the surgical 
observations. In conclusion, the author points out that in view of the extreme 
rarity of the late endocranial complications, they do not detract from the value 
of the radical operation. Nevertheless, he agrees with Fabry, who demands that 
the patients who have undergone a radical operation on the middle ear should 
remain under the observation of a specialist throughout their life. Regular after- 


examinations are absolutely necessary. Eprron’s ABSTRACT 


HistoeLocic CHANGES OF THE EAR IN NIEMANN-PiIck’s Disease. E. OPppriKorer, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 39:77, 1935. 


Oppikofer describes histologic studies on the petrous bones of a child who died 
at the age of 27 months as the result of Niemann-Pick’s disease. He detected 
typical Niemann-Pick cells at different sites in the external, middle and internal 
ear. In accordance with the general pathologic anatomic aspects, they were most 
numerous in the bone marrow. The changes on the internal ear were not sufh- 
cient to explain the clinically determined deafness, and deafness of central origin 
was assumed. The examination of the brain corroborated this assumption. 


Eprtor’s ABSTRACT. 


Larynx 


A Note ON LARYNGEAL VerRTIGO. Doucias K, Apams, Brit. M. J. 1:685 (April 4) 
1936. 


In 1876 Charcot described a group of cases of a condition which he termed 
laryngeal vertigo. Little has been written in the English literature concerning 
this condition. In the cases described the condition may be considered to fall 
into one of the following three groups: (1) coma following severe and prolonged 
coughing, accompanied by extreme dizziness and dyspnea; (2) laryngeal aura 
followed by coma and clonic movements of the limbs and other accompaniments 
of an epileptic seizure, and (3) a state similar to that in the case described in this 
article, in which a slight attack of coughing, preceded by a tickling sensation in 
the larynx, is followed by momentary coma without clonic movements of any 
kind. A man aged 35, whose history is reported, had a series of seizures after a 
severe cough of spasmodic nature. In each instance the attack of coughing was 
initiated by a tickling sensation in the larynx. The attacks of coughing were 
of two types. The more frequent attacks consisted of severe coughing, in which 
it was necessary to hold on to furniture to keep from falling. At this stage there 
was slight insecurity. When the cough subsided, there was severe, generalized 
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shaking of the body and limbs. The other type occurred less frequently and wa 
initiated by the same tickling sensation. A slight cough, repeated three or, a 
most, four times, was followed by a fall and momentary unconsciousness. Th 
patient often felt sleepy after an attack. Therapy with phenobarbital and bromicd 
was of no avail. 

Adams points out that in certain cases drowning may be caused by attacks oi 
this nature. It seems possible that a few drops of water in the larynx in susceptib! 
persons may cause a temporary loss of consciousness, resulting in death. 


3EcK, Buffalo. [Arcn. Neuror. & Psycurar.] 


CLINICAL AND ANATOMIC OBSERVATIONS ON THE LARYNX IN CASE OF EMBOLISM 
OF THE VERTEBRAL ARTERY. P. A. CAMPBELL and E. GrapscHerp, Arch. f. 
Ohren-, Nasen- u. Kehlkopfh. 140:309, 1936. 


Campbell and Grabscheid point out that in spite of the thousands of clinical 
observations on paralysis of the recurrent nerve knowledge about the pathologic 
anatomy of this disorder is still rather limited. This is one of the reasons why 
they give a detailed description of the microscopic studies they made in one case. 
However, there are two other reasons why they give their attention to this case: 
1. Whereas in the majority of patients formerly examined peripheral lesions of the 
recurrent nerve existed, the case under consideration reveals the conditions that 
exist if the vagal nuclei are diseased. This difference is important on account 
of the differing behavior of the cricothyroid muscle in the two types of paralysis. 
2. Whereas in the formerly reported cases the paralysis of the laryngeal muscles 
had been of rather long standing, so that compensatory changes and atrophy due 
to inactivity had already played their part, this case revealed the changes in the 
larynx that existed in paralysis that developed only fifteen days before death. The 
described case concerns a woman aged 40. Her disorder had been diagnosed 
clinically as arterial hypertension and encephalomalacia of the medulla oblongata. 
The necropsy revealed that the disorder had been caused by embolism of the left 
vertebral artery followed by pontile encephalomalacia, hypertrophy of the left 
cardiac ventricle (hypertension) and pulmonary edema. 

The authors further describe their microscopic studies on the brain stem, the 
cervical portion of the spinal cord, the vagus nerve and the laryngeal muscles. 
They reach the conclusion that in the case under consideration there existed an 
almost complete exclusion of the caudal region of the vagus nerve on the left 
side, which caused severe degenerative changes in the vagus nerve of the left 
side and milder degenerative changes in that of the right side. The changes in the 
laryngeal muscles corresponded to the Rosenbach-Semon law in that the changes 
in the posterior crico-arytenoid muscle were much more severe than those in the 
other muscles. Z 

However, in some other points the authors’ observations do not tally with the 
Rosenbach-Semon law. 1. The changes in the posterior crico-arytenoid muscle 
exist not only on the left side but on both sides. In this connection it is important 
to consider that the nucleus ambiguus is generally considered as the chief nucleus 
of the laryngeal innervation, whereas the dorsal vagal nucleus plays only an 
inferior part in the innervation of the laryngeal muscles. In the case under con- 
sideration the right nucleus ambiguus was completely normal. In view of this 
fact, it must be concluded that the diseased condition of a single nucleus ambiguus 
produced changes in both posterior crico-arytenoid muscles. The second point 
in which the observations of the authors differ from the Rosenbach-Semon law 
lies in the behavior of the adductors, for in all adductors more or less severe 
changes were observable. On the basis of this observation the authors conclude 
that the unilateral destruction of the region of the vagal nucleus causes changes 
in the laryngeal muscles which differ only in severity, in that the changes in the 
posterior crico-arytenoid muscles are considerably more severe than those in the 
adductors. A third point which the authors regard as important is the fact that 
the cricothyroid muscles likewise show considerable changes. This point is impor- 
tant because it differentiates the bulbar type of paralysis of the recurrent nerve 


from the peripheral type. Eprror’s ABSTRACT 
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Arc LAMP IN THE THERAPY OF LARYNGEAL TUBERCULOSIS. I. ROMANOWSKA and 
T. Wasowsk1, Monatschr. f. Ohrenh. 70:65 (Jan.) 1936. 


Romanowska and Wasowski say that some investigators have found the general 
light bath with Finsen’s arc lamp helpful in the treatment of laryngeal tuberculosis. 
Further, they cite the observations of other investigators, particularly of those 
who introduced local irradiation of the larynx with ultraviolet rays by means of 
the arc lamp. They themselves used Landecker’s lamp in the treatment of sixty 
patients with laryngeal tuberculosis. This lamp is equipped with an adjust- 
able mirror which permits a control of the direction and concentration of rays 
to the proper site in the larynx. Quartz mirrors serve for the reflection of the 
rays into the larynx. The treatments are begun with exposures of from three to 
five minutes and are gradually increased to from ten to fifteen minutes. Anes- 
thetization of the larynx with cocaine was found unnecessary. 

In summarizing their experiences with this type of radiation in the treatment 
of laryngeal tumor, the authors say that the results are encouraging in instances 
of developed pulmonary tuberculosis, since in a group of twenty-six cases they 
obtained complete cure in one and improvement in fifteen. The results obtained 
in hopeless pulmonary tuberculosis cannot be regarded as a contraindication for 
the treatment of laryngeal tuberculosis with ultraviolet radiation, because in a 
group of fifteen patients the laryngeal process was cured in two and improved 
in two in spite of an exacerbation in the general condition. The therapeutic 
results in the larynx are not dependent on the genesis of the pulmonary tuber- 
culosis, except that in hematogenic forms the vocal cords seem to be more fre- 
quently involved. The tuberculous ulcerations yield more readily to the rays 
of the arc lamp than do the tuberculous infiltrations. In perichondritis no positive 
results were obtained, and in severe dysphagia the treatment failed likewise. The 
prospects for obtaining favorable results from the ray treatments are the better 
the earlier it is begun. Rorron’s ApSTeActT. 


Nose 


STUDIES ON PERMBABILITY IN LiQguoRRHEA. F. Roeper, Arch. f. Psychiat. 103:159 
(March) 1935. 


Liquorrhea nasalis usually occurs in cases of tumor of the brain, especially of 
the pituitary, and occasionally in hydrocephalus. The pathway by which the 
cerebrospinal fluid escapes has been thought to be through the sheaths of the 
olfactory nerve by perforation of the lamina cribrosa and sometimes by erosion 
of the sella turcica. 

Roeder reports a case of congenital hydrocephalus in an adult, who began to 
show this phenomenon fourteen days before his admission to the hospital. The 
cerebrospinal fluid escaped from the nose at the rate of from about 50 to 60 cc. 
a day. It was clear and contained 1 cell per cubic millimeter; the total protein 
was 21.6 mg. per cubic centimeter, globulin 7.2 mg. and sugar 76 mg. Studies on 
permeability were undertaken by the Walter bromide method. The determinations 
were made beginning on the first day after the administration of bromides and 
continuing for sixteen days (bromides were given daily for five days). The 
quotient continued to be fairly consistent, with an average of 1.19 (normal, about 
3). An increase in permeability was also noticed in the cholesterol content, that of 
the blood being 76.9 mg. per hundred cubic centimeters and that of the cerebro- 
spinal fluid from 0.5 to 0.6 mg. or practically twice that of the normal. This, how- 
ever, was not found to be the case for the permeability of colloid substances, such 
as typhoid vaccine and similar materials. The conclusion is that, whereas certain 
conditions may cause an increased permeability to crystalloids, they may not pro 
luce the same effect in relation to colloids. 

W. Macamup, Iowa City. [ArcH. Neurot. & Psycurat.] 
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DIAGNOSTIC AND THERAPEUTIC TECHNIC FOR EMPYEMA OF THE MAXILLARY SIN 
W. Dopervern, Ztschr. f. Laryng., Rhin., Otol. (Teil 1: Folia oto-laryns 
26:435, 1936. 


Doderlein states that the puncture of the maxillary sinus for diagnostic and 
therapeutic purposes is usually done from the lower nasal duct by means of 
Lichtwitz’ puncture needle. In the majority of cases the needle readily penetrat: 
the bone and enters the lumen of the cavity. However, in some cases the bon 
is so thick that slight pressure on the needle is not sufficient to penetrate it. A 
few strokes with a hammer are usually effective, but the psychic effect on the 
patient is usually unfavorable. In order to do away with the hammer and thus 
avoid the psychic trauma, the author devised a spring attachment for the puncture 
needle, which when released will force it through the bone. The author describes 
the construction and the manipulation of this attachment. 

Epitor’s ABSTRACT. 


Miscellaneous 


ROENTGEN DIAGNOSIS AND LOCALIZATION OF OPAQUE ForEIGN BOobIES IN THI 
Air PassaGces. Wi iis F. MAnGes, Am. J. Roentgenol. 29:368 (March) 1933 


The clinical diagnosis of a foreign body in the air passages depends on the 
history of the accident and the presence of physical signs of irritation, obstruction 
or exudate in various portions of the air passages. The first and most important 
consideration is the quality of the roentgenogram that should be depended on to 
demonstrate the presence of a foreign body or to eliminate its possibility. The 
outline of the larynx and of the trachea and its bifurcation should be clearly 
visualized in both the anteroposterior and the lateral views. For a complete 
examination all the air passages from the nasal chambers to the depth of the lungs 
and even the entire alimentary tract must be included, because the foreign body 
may have been swallowed. Many roentgenograms showing pins, tacks, dental 
filling material, bullets, nails, staples and trinkets found as foreign bodies are 
included. After removal of the foreign body subsequent roentgenograms should 
be taken to protect the bronchoscopist in case of further accident and to check 


the prognosis. Stutik, Chicago. [Am. J. Drs. Cutvp.] 


MANAGEMENT OF THE COLD PROBLEM IN INFANTS AND CHILDREN. YALE KNEE- 
LAND Jr., M. Clin. North America 19:745 (Nov.) 1935. 


Clinically, colds in children differ from those common in adults in the following 
respects: the tendency of children to have fever with uncomplicated colds and the 
frequency of complicating sinusitis, infection of the middle ear and mastoid and 
prolonged inflammation of the cervical lymph glands. In treatment, rest is of 
primary importance, and confinement to bed should be enjoined if fever is present 
There are no local measures of specific value, although drugs inducing vaso- 
constriction and nonmedicated oils are conducive to comfort and may tend to 
prevent complications. The prophylactic value of vitamins and ultraviolet rays 
has not been proved. While no method has yet been found of immunizing against 
the virus which presumably initiates a cold, an attempt may be made to immunize 
against secondary bacterial invaders which are responsible for most of the com 
plications. Kneeland suggests a vaccine containing Pneumococcus types VI, XIV 
and III, Haemophilus influenzae and hemolytic streptococci, to be given over long 
periods, perhaps for the entire winter. He advises its use only for small groups 
highly susceptible to respiratory disease. His experience indicates that by this 
means the severity and complications of colds may be diminished, although the 
number of colds is not altered. 


EUGENE SmitTH, Ogden, Utah. [Am. J. Dis. Currp.] 


Some EsopHaGEAL AFFECTIONS IN YOUNG CuHiLpreN. A. Brown Ke tty, ] 
Laryng. & Otol. 51:78 (Feb.) 1936. 
The cases of esophageal disease in infants and young children of which Brown 
Kelly speaks were observed neither in his hospital experience nor in his privat 
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practice but in the Royal Hospital for Sick Children, in Glasgow, Scotland. Such 
ases are rarely met with in large general hospitals or in special hospitals for 
patients with diseases of the throat, and yet an appreciable number of them were 
recognized by the physicians of a children’s hospital within a few years. 


One reason why children with congenital abnormalities or disease producing 
esophageal obstruction are likely to be seen rarely, except in children’s clinics 
and in general practice, is that the symptoms are not characteristic. The most 
outstanding is regurgitation, which is commonly termed “vomiting” and is usually 
treated as such. Efforts to remedy this disturbance generally include changes in 
diet and various therapeutic measures, all of which involve delay. Certainly an 
esophageal factor in the cause of vomiting is uncommon, and its nonrecognition is 
scarcely culpable, as the relation does not suggest itself until a roentgen examina- 
tion reveals the obstruction. But before the roentgenologist is called in death may 
readily occur from malnutrition or intercurrent disease, an issue which might have 
been averted in some instances by the passing of a bougie. In nearly all the cases 
discussed the patients suffered from regurgitation. In several the onset was during 
the first feeding, thus at once raising the question of a congenital disturbance; in 
others the obstruction was less marked and caused no trouble until a semisolid 
diet was given. 

When the obstruction is located at a high level, e. g., in atresia, only a small 
quantity of food can be swallowed without exciting regurgitation and coughihg. 
On the other hand, when the obstruction is at the lower end, as in cardiospasm, 
and great dilatation has taken place, a large quantity of food may collect in the 
distended viscus before being returned. In most cases the condition comes between 
these two extremes. The child may take from 1 to 2 ounces (29.5 to 59 cc.) 
of food, then pause for a moment, and without any visible effort quietly eject 
the greater part of it. Quite unconcernedly he swallows more and again regur- 
gitates, and so on throughout the meal. Some of the children never get sufficient 
food to satisfy them; they are constantly hungry and ill tempered. As a rule 
they are below the average weight and height for their age. 

Following these remarks the author discusses distention of the esophagus with 
atrophy of the walls and dilatation of the cardia. Then he gives his attention 
to congenital shortening of the esophagus with thoracic stomach. Further, he 
discusses progressive narrowing and shortening of the esophagus with hiatal 
hernia. After some general considerations regarding spasm, he discusses spas- 
modic constriction in the lower third of the esophagus with hiatal hernia, then 
congenital stenosis of the esophagus with recurring spasm and ascending narrowing 
and finally spasm of the lower end of the thoracic portion of the esophagus and 
of the cardiac canal. He concludes that shortening of the esophagus may be 
congenital or postnatal or may begin before birth and continue to develop after- 
ward. With reference to congenital shortening of the esophagus and the associated 
thoracic stomach, he stresses the following points: (1) This abnormality is not 
so rare as was at first supposed; (2) in the early years of life the cardiac canal 
is liable to spasmodic closure, which causes regurgitation and wasting; (3) the 
closure can be overcome by passing a bougie, and operation is not needed; (4) in 
later childhood there is less trouble from spasm; (5) the author knows of no death 
which could be directly attributed to inanition caused by obstruction of the cardiac 
canal of a congenitally short esophagus, and (6) necropsies on adults have proved 
that the presence of a thoracic stomach due to congenital shortening of the 
esophagus does not preclude the attainment of healthy old age. Postnatal shorten- 
ing and narrowing of the esophagus were found in two cases, due to spasm and 
associated with a large hiatal hernia. A spasm of the cardiac canal and at the 
lower end of the thoracic portion of the esophagus gave a characteristic roentgen- 
ologic appearance in two cases. In several of the cases the shortening of the 
esophagus was evidently due to both antenatal and postnatal factors. The latter 
were mainly of the nature of an ascending fibrosis. This condition proved fatal 

several instances. Eprror’s ABSTRACT. 
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In contrast with the view commonly held by otologists, many pediatricians 
consider otitis in infancy benign; it is supposed to lead to mastoiditis rarely, and 
even then, presumably, the mastoiditis heals rapidly after simple incision following 
the formation of a subperiosteal abscess. I believe that this holds true only 
for the first six months of life; later, there are not a few instances of serious 
involvement. Of special significance is the occurrence of “latent” mastoiditis, 
without, or almost without, local symptoms; chronic states of fever, septicemia 
and cerebral symptoms are thereby explained. From a therapeutic point of view, 
these instances of latent infection are especially important also when pneumonia 
or dystrophy, lasting for months, is present at the same time. Only suppuration 
from the ear leads to suspicion of involvement of the mastoid. On operation, 
antral and periantral suppuration are usually found. Drainage results in a tendency 
to recover from the pneumonia or other conditions (“war on two fronts”). The 
question of latent otitis as a cause of severe choleriform intestinal disturbances 
has not been definitely solved and must be judged with considerable caution. I 
have observed recovery after operation, but in such a small percentage of the cases 
that the statistics would probably be the same without operation. It may be 
noted that this subject was discussed in the same way forty years ago. 

DISCUSSION 

Dr. I. A. Apr: It has been a great privilege to come to this meeting and 
listen to this paper on a very important subject. I wish to say a word about 
Professor Finkelstein. He has made important contributions on the nutrition 
of infants; he has been a careful clinician and a logical interpreter, and his writings 
and teachings have inspired pediatricians in every part of the world. Those 
present tonight are fortunate to have received his message. 

It would be presumptuous to attempt to discuss before this group any strictly 
otologic subject; so I shall speak of parenteral infection. It has been known for 
a long time that infection in any part of the body may affect the state of nutrition 
of the infant. Otitis, active or latent mastoiditis, pyelitis, furunculosis or, for that 
matter, pneumonia, measles or any other acute infectious process may produce 
symptoms in the gastro-intestinal tract. Those most frequently observed ar¢ 
vomiting, anorexia, diarrhea, abdominal pain and distention, and loss of weight 
with dehydration. Every one who has had anything to do with children knows 
that anorexia is one of the most striking symptoms of severe digestive disturbance. 
An infant who does not take fluids will soon show declining or stationary weight. 
When this refusal of fluids occurs, whether it is due to an infection of the middle 
ear or the mastoid, to involvement of the skin or to primary intestinal infection, 
the child is in a serious condition from the outset, because his immunity becomes 
diminished. In addition, these babies have diarrhea. As Professor Finkelstein 
showed in the chart, they may have thin stools, with consequent loss of water 
from the bowel. These combined symptoms of anorexia and diarrhea may be 
caused by parenteral infection, such as active or latent mastoiditis, leading to 
disturbances of metabolism and abnormal! function. The assimilation of food is 
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diminished, the water balance is disturbed and disorders of weight occur. 
Parenteral infection does not mean sepsis; it does not mean that there is a focus 
from which micro-organisms are being poured into the circulation. It means that 
there is some form of toxemia arising from local infection. 

Goeppert, a student of Heubner and Langstein, famous for a monograph on 
otolaryngologic diseases of children, had the idea that when children vomit as a 
result of parenteral infection, some of the vomitus is aspirated into the eustachian 
tube and consequently otitis or mastoiditis develops. Professor Finkelstein said 
that forty years ago otologic diseases of children were already being discussed. 
Ponfick, a student of Recklinghausen and assistant to Virchow, showed a long 
time ago that children who had died of nutritional disease or acute infection, such 
as scarlet fever or measles, at autopsy showed otitis media and sometimes mas- 
toiditis, whether this had been recognized in life or not. In this country Marriott 
revived the subject of parenteral infections. He was much interested in the 
parenteral origin of diarrheal diseases. He had the idea that in infantile atrophy 
after severe diarrhea babies become secondarily infected from vomiting, much 
as Goeppert had taught, and he said that in autopsies on infants who died from 
mastoid infections colon bacilli and Morgan dysentery bacilli were recovered. The 
Morgan bacillus belongs to the typhoid-dysentery group present in severe diarrhea. 
In the cases in which Goeppert and Marriott make the condition secondary to 
gastro-intestinal disease it is probably secondary to toxemia caused by a focus of 
infection, that is, producing gastro-intestinal symptoms and fever. It may be assumed 
that restlessness, crying and loss of sleep use up a great deal of bodily energy 
and predispose to loss of weight and lowered resistance. These babies lose water 
not only because of severe diarrhea but also through vomiting and exhalation 
from the lungs. In consequence, the immunity is being constantly diminished. It 
has also been shown that in babies suffering from parenteral infection and conse- 
quent gastro-intestinal symptoms the hydrochloric acid of the gastric contents is 
diminished and food is retained in the stomach a long time. Fever may result 
from the focal infection, from parenteral infection or from an infectious process 
in the intestinal tract. Professor Finkelstein showed long ago that there may 
be alimentary fever quite independent of intestinal infection. He has also shown 
that in children with this condition forced feeding does not correct the stationary 
or declining weight. 

The cause of parenteral infections is not easily explained, but every clinician 
knows that in a considerable proportion of cases of infection of the middle ear, 
mastoiditis or other focal infections, anorexia, loss of weight, fever and diarrhea 
do occur. 

The treatment was fully covered by Professor Finkelstein. If the source of 
infection can be recognized, it should be treated surgically. The difficulty lies in 
recognizing the source of infection, though, if the focus can be located, a radical 
procedure is indicated and should be carried out promptly. It has been thought 
that breast-fed children are less susceptible to parenteral infections than artificially 
fed infants, though this is not always true. Babies in homes are perhaps less 
disposed to parenteral infections than those in institutions. It may be largely a 
question of immunity. A properly balanced diet should be given, including the 
necessary vitamins. It is not known which vitamins are needed to raise immunity, 
but the administration of all the vitamins tends to maintain a normal nutritional 
state. 

Dr. Francis L. Leperer: A world-renowned teacher does the society the 
honor of presenting a phase of pediatric otology which some years ago was 
subject to great controversy in this country. Numerous attempts have been made 
to link otogenic sepsis and alimentary intoxication or atypical dysentery into a 
disease entity, so as to form a new clinical, therapeutic and epidemiological 
foundation for the serious nutritional disturbances occurring in small children 
The literature still contains sporadic reports of a particular type of otitis media 
and mastoiditis occurring in malnourished infants, but now the plea comes mainly 


from the pediatrician, who states: “It is sometimes difficult to convince the 
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otologist that there is a mastoid infection and to get him to carry out the rath 
simple procedure indicated” (Hall, C. H.: J. Oklahoma State M, A. 29:247 
[July] 1936). 

While in the main Professor Finkelstein’s presentation deals with this type 
condition, which he chooses to term “latent” because no classic sign of mastoiditis 
requiring surgical intervention is present, he has likewise presented other clinica 
types of mastoiditis, for example, that presented by the 12 year old boy wh 
was not operated on because there was no pain or swelling behind the ear. This 
is a frequent experience, because some men are unwilling to admit that surgical 
mastoiditis is present until the auricle assumes an angle of 90 degrees to th 
side of the head. In such cases, however, the condition cannot be judged latent 
and surely would evince other signs of surgical mastoiditis, such as sagging 
of the posterior superior canal wall, poor hearing, roentgenologic evidence, fever 
or discharge, in addition to a history of a process extending over several weeks 
In this connection atypical varieties are recognized, which must be considered 
such as the mucosus-capsulatus type of otitis media and mastoiditis, the pneumo 
coccic or phlegmonous type and the forms which are accompanied by evidence oi 
intracranial extension, especially to the venous sinuses and the meninges. Onc 
must therefore also remember individual, seasonal, bacteriologic, anatomic and 
yearly variations in disease of the ear. The terms “latent,” “silent” and “masked” 
have appeared in the literature a number of times in descriptions of mastoiditis 
Some years ago H. L. Williams (Minesota Med. 15:813 [Dec.] 1932) described 
such a form, in which the appearance of other more general symptoms took 
precedence over the aural symptoms, which in themselves were not too classic. 

To many physicians otitis media of infants has been brought home primarily 
as an anatomic problem. With this fundamental knowledge in mind, they have 
been able to evaluate and adequately treat inflammations of the middle ears of 
infants. A statement to the effect that complications of otitis are not as frequent 
in children in the first year of life as in older children is true, but they are 
more common than is generally admitted. I need not dwell at this time on the 
difficulties of otoscopic interpretations of the appearance of the tympanic mem- 
brane of the infant because of the narrow lumen of the canal and the horizontal 
position of the drum. An important factor in the accessibility of the middle ear 
of an infant for infection is the size and angulation of the eustachian tube, but 
even more important in the pathogenesis of inflammation of the middle ear is the 
presence of mesenchymal tissue. Mesenchyme absorbs slowly and sometimes not 
completely, making possible isolated areas of infection. Such abscesses may take 
many weeks to coalesce. Furthermore, one must understand that the tympanic 
membrane of the infant is thicker and more elastic than that of the adult and 
may therefore withstand greater intratympanic pressure. It is for this reason 
that Dr. Finkelstein finds subperiosteal abscess so frequent in infants under 3 
years of age, the petrosquamosal suture being less resistant than the tympani 
membrane. 

Professor Finkelstein, despite his many years as a teacher and clinician, is 
perturbed by the seeming lack of accord and variance of opinion concerning clinical 
mastoiditis. In my comparatively short otologic experience, I have ceased trying 
to reconcile with my own experience that of the local pediatrician who in thirty- 
five years of practice never observed mastoiditis requiring surgical intervention. 
If I do get into a controversial discussion over indications for a procedure, whether 
it is paracentesis or antrotomy, I want to know first if we are both considering 
the same fundamental pathologic entity. 

There are two possible reasons for finding 32 instances of occult involvement 
among a total of 95 cases of mastoiditis in infants. The first, the anatomic reason, 
has been mentioned in preceding paragraphs; this possibly could be obviated 
by closer study of the ear and the elimination of all other foci. The causes of 
failure in diagnosis have been set forth by A. A. Love (Arcu. OTOLARYNG. 17:297 
[March] 1933) as (1) insufficient history, (2) failure to associate distant mani 
festations with otitis, (3) lack of proper evaluation of minor anatomic changes in 
the external canal and tympanic membrane and (4) insufficient follow-up of 
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potentially dangerous involvement. The second reason is grounded in the vague- 
ness of signs and symptoms, which all exponents of antrotomy for nutritional 
disturbances of infants have willingly admitted. By surgical intervention in 
febrile, nutritional disturbances without aural symptoms or findings, Professor 
Finkelstein finds his indications justified merely on the basis of recovery. It is 
said that these patients do not show classic signs because of the lack of resistance 
to the development of local reaction. In the light of present knowledge, this 
hardly seems plausible. When there is ample anatomic, pathologic and clinical 
evidence to substantiate the claim that there is infection within the mastoid, the 
profound systemic effect in infants is unquestionable. Operation on those patients 
with discharging ears and sepsis no doubt was justified, as well as that on those 
with meningitic manifestations, but it is most difficult to display enthusiasm over 
indications for operation in instances of cholera morbus in which operation was 
performed without evidence of involvement of the ear. Infants who succumb to 
such a condition have secretion in the tympanum. On that fact rests the con- 
tention that the focus was located there, despite the fact that the middle ears of 
the majority of infants may contain an exudate on postmortem examination, even 
though death was not due to general nutritional disturbances. 

One can readily understand the relationship between analogous lymphoid struc- 
tures of the pharynx and the intestinal tract, but it would be most generous to 
credit the middle ear with similar possibilities as a potential source of infection 

The same questions come into my mind as were aroused in Dr. Finkelstein’s 
as to the difference in material seen, whether it is in social class or in geographic 
distribution, but at the same time when clinical entities call forth such a liberality 
of interpretation, they are possessed of grave dangers and pitfalls. This has 
been amply demonstrated by the experience of a few years ago. For the interpre- 
tation and evaluation of latent infections of the ear, I can but recommend more 
careful taking of histories and examination on the part of pediatricians and 
otologists. 

Dr. ALFRED Lewy: Following up Marriott’s work on the relation of nutritional 
disorders and latent mastoiditis, and following conversations with Dr. Wishart, 
of Toronto, Canada, who read a paper on this subject before the American 
Otological Society, and Dr. Lyman, of St. Louis, my associate Dr. Hagens and I, 
as attending otolaryngologists at the Children’s Department of the Cook County 
Hospital, undertook, beginning some five years ago, to arrive at some conclusion. 
We had the utmost cooperation from the pediatricians at the hospital and from 
Professor Jaffé, the pathologist. There are 250 beds, including from 50 to 75 for 
infants, and, while we did not personally examine the ears of all children with 
diarrhea, the resident physicians did. They are well trained in otoscopic examina- 
tion, and any patient whose condition appeared suggestive of otitis was held for 
us to examine. 

We did not undertake to operate on any patient who did not show some 
indication of otologic disturbance, not even by paracentesis. This does not neces- 
sarily mean a red drum membrane, for secretion may exist behind a pale one, and 
for indications of involvement of the mastoid we would expect a discharging ear, 
swelling of the posterior canal wall or other evidence. 

We have come to the conclusion that there is no benefit from antrotomy without 
an otologic indication. The postmortem examinations have shown no instance in 
which involvement of the ear was overlooked, and the small amount of secretion 
occasionally found in the tympanic cavity, according to the pathologists, could 
have no influence on the outcome. Bacteriologic investigation of this secretion at 
necropsy is impracticable. 

In this period there were two epidemics of diarrhea among the new-born, one 
of them attributed by the department of bacteriology to Bacillus pyocyaneus and 
the other to Streptococcus haemolyticus. In none of the infants who came to 
necropsy were aural complications noted. 

Dr. Hagens has a number of temporal bones not yet completely examined, 
and I should like to have him give his point of view 
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In five years or so there have been 2 deaths from otogenic complication 
that developed after the children entered the hospital. In all the other fatal 
cases the fatal complication was present on entrance to the hospital and was s 
diagnosed, which speaks well for our carefulness. On the other hand, we hav 
cleared up persistent pneumonia by doing antrotomy, which we believed was 
indicated. The resident physicians are instructed to look with particular care for 
evidence of otitis media in pneumonia; in fact, all illness not otherwise accounted 
for requires otologic investigation. 

Dr. E. W. Hacens: I think that Dr. Lewy and I have tried to follow out 
what Professor Finkelstein has said. In the cases in which the condition is accom- 
panied by high fever for which no cause is found, we are open minded. If the 
ear is discharging and infected, we are willing to try to obtain better drainage, 
even if the indications for intervention on the mastoid are not as definite as we 
wish. We recently opened a mastoid antrum, using local anesthesia, and the 
child made such improvement that the pediatricians think that the operation 
facilitated recovery. We provided, perhaps, better drainage from the middle ear and 
the antrum in that way. We also agree to operate in instances of sepsis in which 
there are no other findings, and we agree to operate for intracranial complica- 
tions when no other source is found. We are willing to provide as good drainage 
as possible in those cases. In instances of focal infection of the ear, lung or 
kidney, we are willing to help out if we think we can do some good. In most 
instances of pneumonia, it has been felt that this disease was causing most of the 
trouble and that we could not help by operating on the ear. 

In regard to the ears we are working on at the University of Chicago, they 
are of a little different type. I tried to obtain permission to examine the temporal 
bones of some of the children I had observed before death in whose cases there 
was no reason to open the ear or the antrum. Unfortunately, I did not obtain those 
temporal bones and do not know what they contain. I was interested in the 
cases in which we found no indication for operation and the child died, and I 
wished to see if we had missed an infection. The pediatricians do not find many 
of that type. They look at the patients and satisfy themselves that there is no 
involvement of the ear, and at autopsy they do not find sufficient evidence in the 
ear, nor does Dr. Jaffé find sufficient pathologic involvement to tell us to be on 
our guard. We have had little material that would support the idea that the ear 
is the seat of the trouble. 

Histologic examination of temporal bones from children dying of otitis media 
with intracranial complications will often show bilateral inflammation when the 
history was of more or less unilateral involvement. I think that the history will 
usually show that there has been otitis on the apparently unaffected side, which 
has cleared up before we see the patient. Yet histologic examination will show 
that there is infection and that the pneumatic spaces are all infected. I do not 
know whether that means that one should have operated. I think that in many 
cases the otitis goes along with infection of the pneumatic spaces, and of the 
marrow in some instances, that the physician does not know about. As to infection 
from the petrous bone, I think that that will have to be worked out as time goes on. 
When a child dies from meningitis, there is probably involvement of the ear that 
may have gone through the petrosa, but it is not easy to find the infection there. 
It is true that the petrosa is infected, but the leads to the meninges are not so 
common. 


Dr. Lours W. SAverR: It is a great privilege to be allowed to come here and 
listen to the distinguished guest of the society. I can contribute little to the 
excellent paper Professor Finkelstein presented, unless it might be a word about 
the experience at the Cradle in Evanston, Ill., where for six years infants came 
in, apparently well, only to die within two or more weeks after admission. Soon 
after admission, signs of enteritis developed, and at autopsy mastoiditis was found. 
Year after year such cases occurred. When Professor Finkelstein was in Chicago 
some years ago he visited the Cradle. He was shown the charts, which were, 
in many instances, similar. Charts made one vear would be practically identical 
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with charts made the following year. At that time his explanation for these cases, 
after examining the charts, was “infection.” My associates and I could not decide 
then which came first, the enteritis or the mastoiditis. Conditions became worse 
in spite of customary precautions. In 1927 the authorities were tempted to close 
the Cradle because of this high incidence of infection. Infants operated on for 
mastoiditis had the same course as those not operated on. 

In 1927 there were 87 cases, with 27 deaths. The autopsies were performed 
by Dr. J. L. Williams, at the Evanston Hospital. He, with Dr. Gladys Dick 
and Dr. George Dick, made careful pathologic and bacteriologic studies 
Dr. Williams has told me that in this series he felt that there was no question 
that the enteritis came first. We became convinced that he was right; in retrospect 
we are sure that he was right. They isolated the Morgan dysentery bacillus not 
only from the intestinal canal but also from the mesenteric lymph glands, which 
were somewhat enlarged. On injection into rabbits the cultures produced the 
same symptoms; even the filtrate of the cultures produced symptoms of enteritis 

An aseptic nursery technic has been in effect at the Cradle since this severe 
epidemic. Dr. Gladys Dick, a director of the Cradle for many years, has solved 
the problem of cross-infection in infant nurseries. She proved that the spread 
of enteritis came through contamination and that mastoiditis was secondary or 
occurred in the late stages of the disease. The Morgan bacillus was found in 
the mastoids; sometimes the colon bacillus was also found in the mastoids. After 
the proper bacteriologic technic was evolved, the Morgan bacillus was found 
constantly. 

The technic is different from any used elsewhere for infants. Although infants 
come in, occasionally, with enteritis, cross-infection has not occurred. No infant 
has been lost from mastoiditis arising from cross-infection, from otitis media or 
from enteritis since the technic was evolved. Should one encounter an instance of 
involvement of this type in any nursery, it is well worth while to insist on this 
absolutely prophylactic technic, which has worked at the Cradle in 100 per cent 
of the cases for more than eight years 

Dr. T. C. Gattoway: No laboratory experiment could have been devised 
which would seem to settle the question of mastoiditis with epidemic enteritis more 
definitely than this particular problem which the Cradle had. The Morgan dysen- 
tery bacillus was present in cultures from the blood, the stools and the mastoid 
in most instances. In no case was this organism found in cultures from the nose 
and throat. These infants had all the classic symptoms Marriott pointed out as 
the “mastoid syndrome.” Especially did they have diarrhea and a falling weight 
curve, and I think that the scientifically controlled work by the Dicks in this 
epidemic seems to show positively that the mastoiditis was entirely incidental, was 
not a primary cause and had no bearing on the outcome of the case. I operated 
on 5 of the infants, and it appeared to make no difference at all in the clinical 
course. A trained otologist in these cases should recognize that the ear drum 
is not normal. 

Antrotomy in infants a few months old is simple, can be done with local 
anesthesia without pain or shock, and if indications are present, permission for 
antrotomy should not be refused. Especially should this be done in the other type 
of case described by Professor Finkelstein. 

Dr. JosepH C. Beck: I wish to express my appreciation of hearing Professor 
Finkelstein speak tonight. I do not think that from my own experience I can add 
to the subject, and if it were not for the letter I hold in my hand from Professor 
LeMée, of the Hopital enfant, in Paris, I should not accept the president's 
invitation to enter into the discussion. I think that only the otologists who have 
a service in connection with pediatrics can give any information on this subject 
from the otologic standpoint. In this letter which Professor LeMée sent me 
last week, he made the statement that he had carefully followed the literature 
from the various countries and especially from France, and that in the majority 
of cases antrotomy was done, as stated by Dr. Galloway. He stated that the 
involvement was so simple that one could easily err in saying that the correct 
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indication was perhaps not present, but the results proved that the proper thing 
to do was to perform antrotomy. He spoke particularly of the embryonal tissue 
present in the middle ear and mastoids in the infants, which is so subject tc 
infection and from which so much absorption takes place. I think that some of 
those present will remember Professor Schmiegelow, of Copenhagen, Denmark, 
who visited this country a few years ago. During the evening the society had a: 
informal discussion and asked him about the new disease which was being discussed 
at that time—diarrhea as a symptom of mastoiditis in infants. Professor Schmie- 
gelow laughed and said that he and his associates had discarded those operations 
long ago, that it made no difference, as was stated by Dr. Galloway, in the majority 
of the cases. I think also that Dean’s work at Iowa City and later in St. Louis 
with Professor Marriott should be mentioned here. They definitely put themselves 
on record regarding the otoscopic picture, and operated only in those cases in 
which they were certain that there was likely to be infection in the ear. I do not 
know how these enthusiasts feel now, but when one asks otologists now about 
these cases, they say: “The pediatricians make us do a good deal that we do not 
like to do.” 

Dr. SAMUEL SALINGER: Since the pediatrician in recent years has been armed 
with the otoscope, otologists have had less opportunity to examine the ears of 
infants and young children than formerly. Nevertheless, those who are connected 
with children’s hospitals or general hospitals with a pediatric service are occa- 
sionally called in to see the type of condition under discussion. The request is 
usually put this way, “Will you please examine and tell us whether a mastoid 
operation is indicated?” Being trained in the otologic school, the otologist fre- 
quently finds the usual indications of mastoiditis to be absent and therefore says 
“no.” However, on the insistence of a pediatrician that there must be a focal 
infection in the mastoid, he reluctantly yields and performs the operation. I have 
observed this type of case in which there were no surgical indications for mastoid 
operation as otologists have been taught them, which nevertheless at operation 
revealed a pathologic condition of the mastoid and in which operation was followed 
by subsidence of the gastro-intestinal symptoms. On the other hand, I have 
operated and found minimal pathologic involvement and achieved no results so 
far as the principal ailment was concerned. The difficulty from the point of view 
of the otologist is that he sees these patients after the acute otologic symptoms 
have subsided and is not in a position to judge what the true otologic picture 
may have been. In many of these cases it is necessary to observe the drum 
membrane throughout the course of the infection to be able to draw conclusions 
as to its type and severity. 

My standpoint on this matter is that if the history is clear that the symptoms 
followed a definite infection of the respiratory tract, I am willing to assume that 
there is infection of the mastoid, even though the usual local signs are lacking. 
The condition in these cases is not in the same class as that in the epidemic type 
of gastro-intestinal upset described by Dr. Sauer. I claim that otologists do see 
patients who previously were in good condition, with a good appetite and normal 
state of nutrition, who suddenly begin to show loss of appetite, loss of weight, 
diarrhea, vomiting and other symptoms which are due entirely to focal infection 
in the mastoid or the middle ear, and it is in this type of case that recovery will 
occur if operation is performed promptly. 

Pror. Hetnrich FInKEtstern: I believe that a new and most important 
point of the subject is the surprisingly favorable effect of operation for latent 
mastoiditis on recovery from chronic pneumonia and pyuria. The diagnosis of 
otitis in severe diarrhea is made difficult by the absence of swelling and hyperemia, 
as a consequence of persistent dehydration. 





Book Reviews 


Physical Therapeutic Methods in Otolaryngology. By Abraham R. Hol- 
lender, M.D. Price, $5.00. Pp. 442, with 189 illustrations. St. Louis: C. V 
Mosby Company, 1937. 

This volume is made up of twenty-four chapters contributed by eleven different 
authors. The scope of the subjects covered is broad; in fact, the chapter on 
endoscopy by C. L. Jackson does not appear to have any more connection with 
physical therapy than the fact that suction is used to remove secretions through 
the bronchoscope. A chapter on tests of labyrinthine function has no particular 
relation to physical therapy. Aside from these somewhat irrelevant digressions, 
the subject of physical therapy in otolaryngology is covered thoroughly. While 
the authors attempt to maintain a critical objective view on the value of the 
various procedures discussed, it is evident that there is considerable bias in 
favor of the effectiveness of many procedures, for which there has been insufficient 
scientific evidence. If the authors had been more specific in differentiating those 
procedures which have definite, proved value from those of doubtful value and, 
finally, from those of entirely unproved value, the usefulness of this book would 
have been enhanced. 

Particularly valuable and interesting to the practicing otologist are the opening 
chapters, which describe in detail the electrical and physical principles underlying 
the various forms of therapy. The volume is well illustrated. Except for the 
overenthusiasm of the authors for procedures of doubtful or unproved merits, this 
book should be a valuable reference work for the practicing physician who is 
interested in the theory and technic of the various forms of physical therapy, but 
the reader should keep in mind that the clinical value of many of the procedures 
is extremely doubtful, while certain treatments, such as diathermy in acute sinusitis, 
may actually be harmful by increasing the hyperemia of the already swollen 
membranes blocking the ostium of the sinus. 





Directory of Otolaryngologic Societies * 


FOREIGN 
COLLEGIUM OTOo-RHINO-LARYNGOLOGICUM AMICITILZ SACRUM 
President: Prof. Gunnar Holmgren, Karolinska Mediko-Kirurgiska Institutet, 
Stockholm, Sweden. 
Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg, 143 Groningen, The 
Netherlands. 
NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman: Dr. Robert F. Ridpath, 1737 Chestnut St., Philadelphia. 
Secretary: Dr. Gordon B. New, Mayo Clinic, Rochester, Minn. 
Place: Atlantic City, N. J. Time: June 7-11, 1937. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Frank E. Burch, 408 Peter St., St. Paul. 
Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Palmer House, Chicago. Time: Oct. 10-15, 1937. 


AMERICAN Broncnoscopic SOcreEtTy 
President: Dr. Joseph C. Beck, 185 N. Wabash Ave., Chicago. 
Secretary: Dr. Lyman Richards, 319 Longwood Ave., Boston. 
Place: Atlantic City, N. J. Time: June 2, 1937. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. W. B. Chamberlain, 10515 Carnegie Ave., Cleveland. 
Secretary: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 
Place: Atlantic City, N. J. Time: May 31 and June 1-2, 1937. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OToLocicaL Society, INc. 


President: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y. 
Place: Hotel Traymore, Atlantic City, N. J. Time: June 3, 4 and 5, 1937. 


SECTIONS: 
Eastern.—Chairman: Dr. D. C. Jarvis, Quarry Bank Bldg., Barre, Vt. 
Southern.—Chairman: Dr. Charles D. Blassingame, P. & S. Bldg., Memphis, Tenn. 
Middle—Chairman: Dr. Alfred Lewy, 25 E. Washington St., Chicago. 
Mid-Western: Dr. Frederick A. Figi, 436 Tenth Ave., Rochester, Minn. 
Western.—Chairman: Dr. David R. Higbee, 3245 Fourth Ave., San Diego, Calif. 


AMERICAN OTOLOGICAL SOCIETY 


President: Dr. Edmund Prince Fowler, 140 E. 54th St., New York. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 
Place: Lido Club, Long Beach, N. Y.: Time: May 27-28, 1937. 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 





